NEXT MONTH 


When in September. 1939, Chem & 
Met published its second edition of 
“Facts and Figures of the American 
Chemical Industry.” it was with the 
promise that these basic data 
would be kept up-to-date through fre- 
quent revision. Practical completion 
during 1940 of the biennial Census of 
Manufactures provides us with timely 
and official statistics to supplement 
the commodity and distribution studies 
that will feature Chem & Met's 18th 
Annual Review Report. 


PAGE NUMBERS: An innovation for 1941 
is CHEM & MET’s new simplified system 
of page numbering. Henceforth the pages 
will be numbered consecutively from 
front to back cover in each issue re- 
gardless of whether they contain edi- 
torial or advertising matter. An _ italic 
number representing the publication 
month will be associated with each page 
number to facilitate reference. For ex- 
ample, the first editorial page in this 
issue is page 1-71 
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Yes! Two Allis-Chalmers 300-Horsepower Motors 
Operate San Francisco’s Historic California Street 
Cable Car System Over Hills as Steep as 21%! | 
What's More — They've Given 26 Years of Notable 


Day-After-Day Service ... With 
Never A Motor Failure! Find Out 
How to Get This Same Type of 
Dependable, Low-Cost Motor 
Performance in Your Plant! 


YOU GET a different kind of a 
street car ride in San Francisco... 


As part of the picturesque back- 

round of this colorful city, cable 
cars climb hills that would balk or- 
dinary trolley cars .- - grades as 
sharp as 21%! And down under 
the tracks are moving continuous 
cables . . . eleven miles of them . - - 
kept going at a steady pace of 814 
miles per hour by two Allis-Chalmers 
300-Hp Lo-Maintenance Motors lo- 
cated at the central station. 


No Motor Failures In 26 Years 

There’s a fascinating story here. 
Built by Governor Leland Stanford 
in 1878 . . . destroyed in the earth- 
quake and fire of 1906... . the 
California Street Cable Railroad 
occupies a unique place in muni- 


cipal street transportation systems. 
But that’s only part of it — 


For the Allis-Chalmers Motors are 
doing a behind-the-scenes job that 
is equally interesting to every 
motor user. Providing power to 
operate 60,000 feet of underground 
cable . . . running an average of 
twenty hours a day ... there’s never 
been a motor failure with these mo- 
tors since they were installed 26 
years ago! Significantly, it’s the 
same kind of dependable, long-life, 
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TWO ALLIS-CHALMERS 300-HORSE- 
power motors keep eleven miles of 
underground cable in steady motion 
20 hours a day to operate the famous 
California Street cable cars. Shown 
here with one of the motors is 86-year 


old James W. Harris who recently 
retired as president of the company. 


low-cost service that Lo-Maintenance 
Motors have given in thousands of 
other industrial installations all over 
the country. 


If this is the type of motor pe 
formance you want in your pla 
get the facts about Lo-Maintenan¢ 
Motors. The engineer in the di 
trict office near you will be gla! 


to give you the information y0 
want. Or you can write Alli 
Chalmers, Milwaukee, Wisconsin. 
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Tere is hard work ahead for chemical engineers in 1941. Not since 1917 has 
our profession faced so great a problem in the expansion of industrial facilities 
to meet the tremendous demands for national defense. And this comes at a time 
when research and development departments are at peak activity awaiting only 
the opportunity to launch new enterprises of vast significance in our peace-time 
economy. So, more than ever before, we need careful planning and wise man- 
agement to guide our energies and resources during the perilous but perhaps fas- 
cinating months ahead. 

So far the full impact of the defense program has yet to reach the chemical 
process industries. Expansion of plants for explosives and other chemical muni- 
tions has barely begun. Withdrawal of man-power for military service has thus 
far caused only a negligible influence on employment. This means that our engi- 
neers and executives have still to face the major personnel problems that are 
already plaguing the aircraft, shipbuilding and machine tool industries. 

But critical times are coming—and soon. The huge defense plants now under 
construction will require thousands of technically trained men. Hundreds more 
will be needed in new plant facilities required for much greater production of the 
ordinary chemicals of commerce. Government inspectors, preferably chemically 
trained, will be needed by the thousands. Within six or eight months there is 
certain to be a mad scramble for college graduates and all employable chemists 
and chemical engineers. The ranks of the Class of 1941 will be quickly depleted 
for it is even smaller in proportion to the demands for men than have been most 
of its predecessors. 

Evidently the graduate crops of future years will be smaller still. One chemical 
executive reports: ‘‘Man after man whom we have interviewed says he is stopping 
his undergraduate training at the four-year B.Sc. stage instead of going on with 
graduate work for M.Sc. or Ph.D. degrees—simply because he may have passed 
the minimum draft age. Obviously the outcome is going to be not only a shortage of 
available technically trained men, but also a shortage of men in graduate training 
in the future.”’ 

Where, then, are our industries to get the needed personnel for their expan- 
sion programs? To take them away from research and development departments, 
as unfortunately has been happening all too often of late, is merely robbing Peter 
to pay Paul. National defense needs research almost as badly as it needs produe- 
tion and, if our industries are to survive, most of our long-time research programs 
must be continued, So the problem eventually comes down to the vital necessity 
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for providing some kind of training and up-grading 
of men for new and heavier responsibilities. 

Governmental agencies are working on this prob- 
lem. They are first trying to find out how big are 
the needs and then to aid the industries in finding 
and training the men to fill these needs. Unfor- 
tunately there are many other industries harder hit 
than we are—at present at least. The immediate 
personnel problems of the airplane and airplane 
motor manufacturers, the machine tool and ship- 
building industries, are largely monopolizing the 
limited time and facilities of the various govern- 
mental agencies. We shall have to stand in line 
and take our turn. 

The unfortunate part of this situation is that 
when the government gets around to our problem 
it may be too late. It takes from four to eight 
years to give a man adequate training in chemistry 
or chemical engineering and obviously that training 
cannot be replaced by any hothouse courses in gov- 
ernment-sponsored vocational or apprentice pro- 
grams. These may help somewhere down the line, 
but in our opinion the problem will not be solved 
until industry itself takes the leadership. Each 
employer must analyze his own personnel problems 
and project them ahead to September, 1941, and 
January, 1942. He must make provision to train 
and develop his own technical men—from green 
college graduates, from foremen and supervisors, 
from bright high school boys and from the ranks 
of plant labor. 

In doing this job, the Federal Government is 
willing and anxious to help. There are now three 
national defense educational programs in opera- 
tion. One will help to make technicians by pro- 
viding high-grade vocational training in existing 
schools, Another will assist with so-called ‘‘re- 
fresher’’ courses for specialized training of college 
grade, The third, through the ‘‘training within 
industry’’ services of the National Defense Advis- 
ory Commission, will assist industrial firms in 
establishing training facilities and courses within 
their own plants. 

Any chemical enterprise which anticipates the 
shortage of a certain type of workers should take 
this matter up with nearby colleges or vocational 
schools, as the case may require. These institutions 
know how to obtain the necessary financial assist- 
ance from the government so that those who should 
be trained can be served without tuition. They 
would welcome the interest and cooperation of 
neighboring industries for they, too, realize the 
seriousness of this problem. It will take a minimum 
of three to nine months to give specialized training 
in only a few engineering procedures. It’s time to 
get started. 

**Chemical Man-Power for Defense’’ is the No. 1 
problem in 1941 for the chemical engineering pro- 
fession. It’s also No. 1 of Chem. & Met.’s 1941 
reports to its readers. (See pages 95 to 102 of this 
issue.) It will pay you to read and study that 
report most carefully. 


SPEED WITH SAFETY 


So Far, with relatively minor exceptions, the equip- 
ment manufacturers have not held up any impor- 
tant construction projects in chemical process 
industries. Deliveries of certain castings and heavy 
forgings have been slower than anticipated due to 
the very pressing demands of the airplane industry 
and for naval construction. We have heard no 
complaints on quality. Some plants report short- 
ages of steel workers, pipe-fitters and skilled me- 
chanies—lue again to competition from the 
shipyards and machine shops. Nevertheless a 
visitor to any of the great new centers of chemical 
activity—Memphis, Tenn., Freeport and Texas 
City, Tex., Carlsbad, N. M., Charlestown, Ind., to 
mention but a few—is impressed not only with the 
speed with which these plants are expanding, but 
also by the enviable safety records that have been 
established by the construction crews. 

Last year chemical industry suffered a series of 
most regrettable accidents. None, so far as we 
have learned, has been directly traceable to indus- 
trial sabotage. But these dangers are with us as 
well as the hazards that come from rapidly expand- 
ing operations and the breaking in of new workers. 
Accident records for chemical industry, both in 
frequency and severity, must be brought back 
again to the levels that we were so proud to main- 
tain prior to 1940. This can be done only if there 
is wise planning and eternal vigilance in guarding 
every hazardous operation plus wise planning and 
eternal vigilance on the part of every plant 
employee. 


GROWING PAINS 


MANY engineering colleges seem to be suffering 
from growing pains. We refer to the institutions 
themselves, not the students. And particularly, we 
refer to the departments of chemical engineering 
and the deans who have to worry about them. 

A fundamental division of engineering which is 
as important as chemical engineering has grown to 
be within the past 20 years, naturally offers some- 
thing of a problem. During the past five years 
many institutions have been compelled to add 
greatly to their faculties, laboratory space and 
other facilities in order to meet the demand. Un- 
fortunately, budgets of these schools have not been 
as elastic as are the ambitions of the youths seeking 
training. 

It is not desirable for too many schools to try to 
teach chemical engineering. But those who try 
should do a good job regardless of cost. Sometimes 
the other divisions of the engineering college must 
step aside, at least temporarily, to let this new- 
comer division catch up in space, equipment and 
faculty man-power. 

No older department willingly gives up any of 
these things to a newcomer; but some deans whom 
we know will have to see that chemical engineering 
does get help even if it may seem to be at the tem- 
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porary expense of older departments. Otherwise 
they cannot expect to do as good a job of teaching 
in this new field as they are doing in others. To 
them particularly we suggest ‘‘either do it well or 
don’t do it at all.”’ You might even eall this New 
Year’s Resolution No. 1 for engineering deans. 


FOREIGN ENTANGLEMENTS? 


For MANY YEARs it has been customary for many 
chemical process industries to exchange ideas with 
foreign enterprises of comparable sort. Had other 
divisions of society been as ready to establish a 
cultural exchange as were business men, there 
would be less international strife today. But it is 
important now to emphasize another aspect. 

Many of these exchanges of ideas have resulted 
also in exchanges of patents and in important agree- 
ments permitting development of foreign inven- 
tions as well as the sale abroad of American proc- 
esses and products. Now there are some in public 
life who look with critical skepticism at these 
‘‘deals.’’ They are inclined to eriticize, even to 
legislate against them. 

Qn the whole, American enterprise and the 
American public have gained greatly from inter- 
national exchange of patents. This has given us 
many improvements and some substantial profits. 
Perhaps we cannot now continue actively to ex- 
change our latest technical advances with several 
nations of the world. But there is no reason for 
being unduly critical of past arrangements entered 
into for the common good of the industry and of the 
United States. We have profited initially too much 
by these dealings to regard them as anything but 
good for the general welfare. 

Retroactive legislation or punitive review of such 
business arrangements should not be undertaken 
by the legislator or public official before he looks 
carefully into the facts of each case. There may be 
some few important arrangements which are not in 
the publie interest and which well could be abro- 
gated or set aside. But by and large a thoughtful 
official will find much good and little evil in the 
so-called ‘‘foreign control’’ of American industry. 
We suspect that other foreign governments could 
rightly worry much more about American influence 
on their enterprises because American ingenuity 
and leadership have given to other parts of the 
world far more than we have taken from them. 
And no present American business of any conse- 


quence suffers seriously by the residue of foreign 
control that still remains. 


OUR PLANS AND YOURS 


(GRATIFIED by the enthusiastic reception our readers 
have given Chem. & Met.’s monthly reports on 
economic, technical and professional problems, we 
plan to continue and enlarge on them through 1941. 
‘‘Chemical Man-Power for National Defense,’’ re- 
ferred to elsewhere, seems an appropriate begin- 
ning for the present series. ‘‘Chem. & Met. Pie- 
tured Flowsheets,’’ now in their third successful 
year, are being used (and not always with our 
permission) by all who recognize the value of these 
technical visualizations of interesting chemical en- 
gineering processes and equipment. Two new editor- 
ial departments, to abstract and report significant 
papers presented at meetings and conventions and 
those appearing in current literature at home and 
abroad, will provide additional service to our 
readers. And, for everybody’s convenience, a new 
and simplified system of pagination giving both 
months and page numbers should help you to find 
these features more readily in 1941. 

And now how about your plans? Production in 
the domestic chemical consuming industries is at 
an all-time high record. Reflecting vastly greater 
needs both in Britain and South America, exports 
of industrial chemicals for the first 11 months of 
1940 more than doubled the average rate of ship- 
ments for the same months in 1936 to 1938. Despite 
the sharp upturn in the last four months of 1939, 
the same months of 1940 are expected to have 
shown an increase of at least 50 percent. 

But just because business is pushing ahead, none 
of us ean afford to sit back and rest on the oars. 
There is work to be done. National defense and aid 
to Britain must have precedence, but to make sure 
we have a business and profession after this is over, 
somebody must be doing a lot of thinking and plan- 
ning for the long-time future. It is a job every 
mature chemical engineer and executive can ap- 
proach with energy and enthusiasm. Chemical 
engineering is still, in the words of the late John 
Hays Hammond, the ‘‘engineering of the future.”’ 


Volume 48—Chemical & Metallurgical Engineering—Number 1 


Chemical & Metallurgical Engineering is 
the successor to Metallurgical & Chemical 
Engineering, which in turn was a_consoli- 
dation of Electrochemical & Metallurgical 
Industry and Iron & Steel Magazine, effected 
in July, 1906. 

The magazine was originally founded as 


and was published monthly under the editorial r 
direction of Dr. E. F. oeber. It continued 
under that title until January, 1905, when it on Oct. 17, 1917. 
was changed to Electrochemical & Metallur- 
gical Industry. In July, 1906, the consolida- years later, Nov. 
tion was made with Jron & Steel Magazine, 
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from the time it was founded until his death 
After a brief interim 
he was succeeded by H. C. Parmelee. Ten 
1928, Mr. Parmelee above 
assumed other responsibilities in the McGraw- 


which had been founded eight years previously Hill Publishing Company and Sidney D. 
by Dr. Albert Sauveur. In January, 1910, the i 
title was changed to Metallurgical & Chemical ; Ss 1a 
Engineering, and semi-monthly publication was zine comprises, in addition to Mr. Kirk 
begun Sept. 1, 1915. On July 1, 1918, the 
present title was assumed and weekl 
lication was begun Oct. 
Electrochemical Industry, in September 1902. publication was resumed in March, 1925. t . I 

Dr. E. F. Roeber was editor of the paper D. V. Manning, E. S. Stateler and Earle 


Kirkpatrick was appointed editor. 
The present editorial staff of the maga- 


patrick: James Lee, managing editor; 
pub- H. M. Batters, market editor; ‘1. rn. Olive, 
1, 1919. Monthly associate editor, Melvin E. Clark and L. B. 
Pope, assistant editors. R. S. McBride, Paul 
Mauldin are editorial representatives in Wash- 
ington, D. C., on the Pacific Coast, in Chicago, 
and in Atlanta, respectively. [All rights to 
magazine titles are reserved by 


McGraw-Hill Publishing Co.] 
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Liquefying Natural Gas for 
Peak Load Supply 


R. W. MILLER Research Director, Hope and Peoples Natura! Gas Cos., Pittsburgh, Pa. 


J. A. CLARK Chief Engineer, Hope Natural Gas Co., Clarksburg, W. Va. 


Chem. & Met. INTERPRETATION 


A novel chemical engineering method for storing large quantities of 
gas in liquefied form to meet public utility peak loads in Cieveland 
is here described. This radical departure from the usual city-gas 
practice was described by the authors before the natural gas section 


of the American Gas Association at its recent meeting. 


If this de- 


velopment can demonstrate its economic place in the industry, there 
is prospect of interesting new opportunities for chemical engineering 
practice in connection with natural gas supply for city and industrial 
use. Big-customer industry will be interested since such users often 
have to be cut off in times of peak load in order to conserve gas for 


household heating supply.—Fditors. 


TO MEET peak-load demands 
in the gas industry is a prob- 
lem that has been 
ecutives and 


before gas ex- 
many 
Natural gas companies have 
experienced greater difficulties in 
solving peak-load demand problems 
than utilities distributing 
manufactured gas. The system is 
not called upon to deliver the amount 
of natural gas for which it was de- 
signed until the coldest days of the 
winter, when all available wells are 
turned into the gathering lines and 
all compressors are in use. If the 
cold spell is prolonged or extremely 
severe for three or four days, eus- 
tomer demand may equal or even 
exceed the capacity of the system to 
deliver. It is then that some extra 
gas, available from nearby storage, 
would indeed prove a boon to the 
utility. 

Adequate storage of natural gas, 
however, presents a somewhat com- 
plicated picture. Generally speak- 
ing, the pipe line has been the gas- 
holder of the natural gas utility. 
Natural gas has been stored in the 


engineers for 
years. 


those 


Condensed from the paper presented by 
the authors at the Atlantic City meeting 
of the American Gas Association, Oct. 7-10, 
1940. 

Photos supplied through courtesy of the 
Gos — Co. and Standard Oil Co. 
(N. J.). 


pipe line by the simple expedient of 
raising pressures therein during the 
night to the limits allowable. The 
gas thus stored is available on the 
following day. But it has become 
increasingly evident that such a 


method is not entirely suecessful 
under all conditions, and must be 
supplemented or augmented by stor- 
age at or near the point of use. 

[The authors describe also other 
attempts to meet the peak-load prob- 
lem by high pressure storage, by 
repressuring of depleted gas fields 
near the consuming point, and other 
expedients that are either of lim- 
ited applicability or high cost. They 
then proceed to explain how experi- 
mental work began in August, 1937, 
on the idea of liquefaction for stor- 
age with regasification in times of 
peak load.—KEditor. | 

By September of 1939, research 
work had progressed sufficiently far 
in the laboratory to warrant the erec- 
tion of a pilot plant, wherein rela- 
tively large quantities of natural 
gas could be liquefied, stored, and 
regasified, making use in a practical 
way of the methods developed on a 


Storage spheres for liquefied natural gas during construction showing, at right, 
assembly of the inner sphere after insulation has been placed, and at left, inner 
sphere completed with upper half of outer sphere still to be constructed 
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Lower halves of outer shells completed, with cork insulation being installed: 
the tent over the third tank is for protection of insulation during construction 


small seale, and whereby certain 
preconceived ideas could be tried out 
for the first time. 

It was realized that early in cool- 
ing the gas for liquefaction, water 
and carbon dioxide would solidify 
and completely plug the tubes, so 
that these materials had to be re- 
moved at the very start of the 
process. For this, a scrubbing plant 
using mono-ethanolamine and diethy- 
lene glycol was first introduced, fol- 
lowed by two tanks filled with granu- 
lated aluminum oxide to remove the 
last trace of water vapor. 

For storage, we used a horizontal 
symmetrical tank 10 ft. in diameter 
by 18 ft. long, holding 14,500 gal., 
equivalent to about 1,000,000 cu. ft. 
of gas. This was made of alloy 
steel plates and was covered with 2 
ft. of formed cork, cemented on and 
water-proofed with bituminous tar. 

The plant was completed and put 
into operation the middle of Janu- 
ary, 1940. It took about four days 
running to chill all of the material 
before we began to get liquid gas, 
and then a three-day run gave us 
our first tank, 90 pereent full. We 
then shut the engines down and let 
this tank stand to get the rate of 
heat infiltration and we found a daily 
evaporation of about 28,000 ecu. ft. 
of free gas. Later, we built several 
evaporators and finally developed a 
design so that we could evaporate 
the liquid as fast as it was con- 
densed, allowing us to run constantly 
for several weeks at a time and get 
actual operating conditions and data. 

We arrived at the following con- 
clusions from the operation of the 
pilot plant: 


1. The last possible traces of water 


and earbon dioxide must be removed. 
Failure to hold up the amine con- 
centration at one time caused a two- 
day shut down due to plugging with 
earbon dioxide ice. 

2. There is a continual increase in 
the percent of nitrogen, oxygen or 
any other gas non-condensible at the 
low temperature and these must be 
continually removed. We found 
that a surge tank, inserted in the gas 
line just after the ethylene condenser, 
where the gas is a liquid at 600 lb., 
with a bleeder to the engine fuel 
line, solved this problem. 

3. After going below —50 deg. F., 
the pipe and tank steel becomes so 
brittle it is entirely unsafe. The 
metals which retain a safe Charpy 
impact test value are, in the order 
of excellence, pure copper, bronze, 
Monel metal, red brass, stainless steel 
and steel plate with carbon content 
less than 0.09 percent and nickel 
over 34 percent. 


Flow diagram of natural gas liquefaction plant for gas storage at Cleveland 


4. The best heat insulator we have 
found so far is cork, although some- 
thing better may be discovered later. 
Formed cork was used on the pilot 
tank, but we found that loose granu- 
lated cork between two walls gave 
still better results and was much 
cheaper. However, this must be 
kept perfectly dry to function prop- 
erly. We have found a conservative 
coefficient of heat transfer in 1\.t.u. 
per square foot per inch of thickness 
per deg. F. per hour to be 0.40. 

5. The evaporated liquid has ex- 
actly the same analysis as the raw 
gas used as feed. However, the 
evaporation from the stored liquid is 
entirely methane and eventually if 
allowed to stand for long periods, 
the liquid left will become inereasing- 
ly higher in ethane-plus content. 

6. At —250 deg. F the molecular 
activity of the liquid is so low that 
it is an excellent insulator for itself, 
and to transfer heat into it the liquid 
must be broken up into very thin 
layers and its velocity must be kept 
very high and turbulent. 

After operating the pilot plant al- 
most constantly for four months, it 
was found that practically all ques- 
tions had been answered, and it was 
shut down and has since been dis- 
mantled. 

Very shortly, however, an oppor- 
tunity presented itself to use the 
knowledge gained in these experi- 
ments for the city of Cleveland. 
Plans already made called for an 
extension of a 12-in. high-pressure 
line to the city limits at a cost of 
approximately $2,500,000. However, 
after reviewing the pilot-plant work 
done, and the plans and estimates 
based on these results, the officials 
of the gas companies involved de- 
cided that they eould secure the same 
results by building a liquid storage 
plant at a cost of roughly $750,000. 
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Natural-draft cooling tower to supply 
cooled water for gas condensation 


Authority was given by them to go 
ahead with the plans. It is expected 
that this plant will be ready to op- 
erate by late fall, so that operations 
ean be started and the storage filled 
by Christmas, making it available for 
this winter’s peaks. 

This plant, which is shown on the 
accompanying flow diagram, will be 
able to condense 4 million eu. ft. 
of gas per day and will have three 
storage tanks, each of 600,000 gal. 
capacity, equal to 50 million eu. ft. 
of free gas, or a total storage of 150 
million eu. ft. The evaporators, 
which are steam heated, have a ca- 
pacity to regasify 3 million eu. ft. 
per hour. 

The feed gas will enter the plant 
from a city belt line at 30 lb. ga., 
and will be compressed by a 600 hp. 
engine to 600 lb. ga., then going 
through the serubbing plant to re- 
move all water and carbon dioxide, 
after which it goes ‘o the ethylene 
exchangers with high pressure gas 
on the inside and boiling ethylene 
on the outside, thereby chilling the 
gas to —126 deg. F., and reducing 
it to a liquid. After further chilling 
in the two flash gas exchangers to 
—139 deg. F., it is cracked through 
the first expansion valve into the 
first expansion tank at a pressure of 
55 lb. ga. Here, about half of it 
remains as a liquid, and the re- 
mainder goes back to be recom- 
pressed and processed over again. 
The liquid from this tank is then 
eracked through the second expansion 
valve directly into the main storage 
tanks at a pressure of 8 lb. ga., about 
85 percent of it remaining as a liquid 
for storage, and 15 percent going 
into gas and being recompressed. 


The evaporated gas from the sec- 
ond stage, after passing through heat 
exchangers, is pieked up and com- 
pressed to 55 lb. ga. by a 150 hp. 
compressor. Here it joins the evap- 
orated gas from the first stage crack- 
ing, and the combined stream is taken 
by an 800 hp. engine and boosted to 
600 lb. ga., being then put back into 
the raw gas feed stream. This evap- 
orated gas practically pure 
methane. 

The ethylene is contained in a 
closed cireuit, where it is compressed, 
using 1,200 hp. at the flowing rate 
of 7 million cu. ft. per day up to 
340 lb. ga., and then is cracked 
through an expansion valve to 5 Ib. 
ga., reducing the temperature to 
—145 deg. F., which is used to con- 
dense the high pressure gas. 

The ammonia is also in a closed 
eireuit, flowing at the rate of 3.75 
million eu. ft. per day, and com- 
pressed by a 500 hp. engine to 113 
lb. ga., and then expanded through a 
valve to 3 lb, reducing the tem- 
perature to —20 deg. F., which is 
used to condense the high pressure 
ethylene. 

The storage tanks themselves are 
two concentric spheres separated by 
3 ft. of cork insulation, formed in 
the lower half, to carry the load of 
the inner tank and its contents, and 
granulated in the upper half. The 
outer sphere is 60 ft. in diameter, 
made of tank steel and carried by 
legs down to a conerete footing. 
The inner tank is 54 ft. in diameter 
and supported entirely on the cork 
surrounding it. This tank is made 
of special steel with a 0.09 percent 
earbon and 33 percent nickel econ- 
tent, and is of all-welded construc- 
tion. In developing the welding 
technique, over 200 welding rods 
were tried to get one which would 


give a weld with a satisfactory 
Charpy impact test at —310 deg. F. 
the temperature of liquid nitrogen, 
and the one finally selected was 
high in nickel and chromium. 

The evaporation equipment con- 
sists of three pumps that pick up the 
liquid from the tanks and raise its 
pressure to about 40 lb. ga., the city 
belt line pressure. The gas goes to a 
two-stage heat exchanger with gas on 
the inside of the tubes and steam 
on the outside. The first-stage heater 
has double tubes, the liquid passing 
first through a j-in. tube and then 
back between it and a 1-in. tube, ex- 
posing a very thin, high-velocity 
stream to the heat. Thereby is added 
the heat of vaporization and the gas 
leaves at about —200 deg. F. From 
the steam heater, it goes to a final 
four-pass gas heater, where its tem- 
perature is raised to about 30 deg. 
F., before being passed through 
meters to the distribution lines. 

The remainder of the plant con- 
sists of conventional water cooling 
towers, water pumps, air com- 
pressors, and the other usual appli- 
ances of a gas compressing station. 

All gas connections for normal 
temperatures are Van Stone on seam- 
less steel pipe, with ring-joint 
gaskets. However, any line carry- 
ing gas or liquid colder than —50 
deg. F. is made of copper tubing 
with Van Stone joints, using bronze 
flanges and bolts. At every point 
possible, automatic controls have 
been used to regulate pressure, tem- 
perature, volume, or engine speed so 
that the finished plant will have a 
minimum of manual supervision. 
Being in the heart of a large city, 
noise would be very objectionable, so 
all intakes and exhausts have been 
equipped with the best mufflers pos- 
sible to obtain. 


Compressors during installation: initial compression of the gas to 600 Ib. is 
followed by re-compression of flashed gas 
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This is the way Carlsbad’s newest potash mine and refinery appeared 
to the writer from a Continental Airliner on Dec. 15, 1940. Here the 
double sulphate of potash and magnesium is mined, refined and reacted 
with the muriate to yield a promising new source of K,SO, 


Sulphate of Potash 


Produced 
From Langbeinite 


S. D. KIRKPATRICK Editor, Chemical & Metallurgical Engineering 


ULPHATE OF POTASH, which be- 
came a “eritical commodity” in 
this country with the cessation of 
European imports, is now produced 
commercially from langbeinite ore 
for the first time in the United 
States. The new mine and refinery 
of the Union Potash & Chemical Co. 
of Carlsbad, N. Mex., which began 
operations late in September, 
shipped its first earload of sulphate 
of potash in November and has since 
greatly extended its production of 
this essential plant food for tobaceo 
and other specialty crops. The 
double sulphate of potassium and 
magnesium, which was formerly 
available only from Europe, is also 
being shipped for application to 
citrus and other crops grown on 
sandy soils deficient in magnesium. 

Credit for this achievement goes 
to the mining and engineering staffs 
of International Agricultural Corp., 
which owns a controlling interest in 
Union Potash. Exploration work 
was completed late in 1939 and the 
main shaft sunk to the 850-ft. and 
1,000-ft. levels from which the two 
ores, langbeinite (K,SO,2MgS0,) 


and sylvite (KCl) are now being 
mined. Construction on the refinery 
commenced in June, 1940, and was 
completed and most of the equipment 
was in operation within four months 
—an unusual record under even the 
most favorable circumstances. The 
second, or airshaft, was being com- 
pleted to the 1,000-ft. level at the 
time of the writer’s visit to Carlsbad 
in mid-Deeember. 

The total investment in this plant 
is approximately $3,000,000. 

Unique processes and equipment 
have been successfully applied in 
both the mining and refining of these 
potash ores. Highly mechanized 
methods, comparable to those used 
in the most modern coal mines, have 
been applied to the production of 
potash ore. Langbeinite, mined from 
the 850-ft. level, needs only to be 
crushed in primary and secondary 
mills, washed to remove sodium 
chloride, dried in order to be ready 
for shipment on a guaranteed basis 
of 40 per cent K:O and 18.75 per 
cent MgO. Sylvite ore, after a pre- 
liminary crushing, is classified and 
the granular product separated from 
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sodium chloride by a_ patented 
tabling process. The finely ground 
material ig refined mechanically in 
flotation cells which remove the 80 
per cent of sodium chloride which 
accompanies this ore. The slurry is 
filtered in vacuum filters and dried 
in oil-fired rotary dryers. 

Sulphate of potash is produced by 
an interesting process of reacting 
saturated solutions of muriate and 
langbeinite whereby the MgSO, gives 
up its sulphate to the KCl and leaves 
the process as a fairly concentrated 
solution of magnesium chloride. To 
date this material has been wasted, 
but a study is being made of its pos- 
sible utilization as a basis for mag- 
nesium metal and various chemical 
derivatives. 

The total K,O equivalent of all 
potash salts produced per year as the 
plant is now equipped is 80,000 tons. 
During the coming summer additions 
will be made which will raise the 
capacity to 100,000 tons K,O equiva- 
lent. According to the reeent “Re- 
port on the Potash Industry” issued 
by the U. S. Department of Com- 
merece, the current consumption of 
potash in this country amounts to 
about 385,000 tons of K,O although 
its potential use in agriculture alone 
exceeds 600,000 tons. Present con- 
sumption of sulphate is approxi- 
mately 36,000 tons of K,O. 

Illustrated articles describing the 
mining and refining operations of 
the Union Potash & Chemical Co. 
will appear in subsequent issues of 
Engineering and Mining Journal and 
Chemical & Metallurgical Engineer- 
ing. 
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How Europe Produces Its 


ERNEST V. PANNELL, Metallurgical Engineer, Bristol, England 


Chem. & Met. INTERPRETATION 


The present world war is greatly increasing the importance of 
magnesium metal. Extensive use is being made of it for aircraft 
castings, and to some extent for rolled and forged material; flares 
and incendiary explosives account for a large proportion of output. 
The vast expansion program in production facilities throughout the 
world has necessarily created active interest in the several electro- 
chemical processes that are in use or have been proposed for its 
recovery. The author discusses the processes employed by each of 
the leading European countries. His comments on the new methods 
in use in his own country are particularly worthwhile. —Editors. 


AR CONDITIONS in Europe have 
the production of 
light metals particularly magnesium 
and it is estimated that this metal is 
being produced at the rate of 45,000 
tons per year. Of this total it is com- 
puted that the German works con- 
tribute 60 per cent, and the French 
and Italian plants coming under the 
control of the Axis, an additional 
ten per cent. Extensive use is being 
made of the metal for aireraft cast- 
ings, and to some extent for rolled 
and forged material; flares and in- 
eendiary explosives account for a 
great proportion of the output and 
the balance is used for deoxidation 
and for aluminum alloy metallurgy. 
Industrial uses are of course at a 
standstill. While the foregoing esti- 
mates appear to show a one sided 
position it should be added that 
Great Britain has become strongly 
entrenched in the field of magnesium 
production during the last few years. 
Further, it is fully equipped with 
the most modern technique and 
rapidly extending plants for pro- 
duction by two or three of the most 
economical processes. There is also 
in Britain no lack of ores which can 
be reduced, 

As will be seen there are two main 
methods of producing the metal; 
first by eleetrolyzing the chloride 
and second by electrosmelting the 
oxide. The natural ores which form 
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the starting point of the process are 
as follows: magnesite (MgCO,), dolo- 
mite (MgCO,—CaO, and earnallite 
(MgeCl.—KCl). Other natural ores 
such as brucite (MgO) and kieserite 
(MgSO,) have not so far been used 
for commercial production. It should 
be added that all these compounds in- 
clude water of erystallization to a 
greater or less extent and are not 
available for reduction until de- 
hydrated. 

The distribution of these ores is 
local; magnesite deposits of high 
quality are found in Austria and 
Greece; extensive tonnages have also 
been blocked out by Japanese engi- 
neers in Manchukuo. Carnallite ap- 
pears to oceur in workable deposits 
only in Stassfurt, Germany, and in 
the Ural, Russia. Dolomite is widely 
distributed and is plentiful in Bri- 
tain. Brines from sea water or in- 
land springs have been little ex- 
ploited in Europe though a plant in 
Italy is now starting up based on 
sea water+brine as a source of mag- 
nesium. By far the greater propor- 
tion of the metal is derived from 
magnesite or dolomite. 

In its history magnesium is closely 
associated with aluminum having 
been first isolated by Davy in 1808 
and first eleetrolyzed on a practical 
working basis from a bath of fused 
salt in 1896, seven years later than 
aluminum. Its heat of oxidation is 


Magnesium 


6,000 eal. per g. as compared with 
7,000 for aluminum. The theoretical 
yield is 0.448 g. per amp.-hr. as com- 
pared with 0.335 for aluminum, the 
nominal voltage of decomposition 
being 2.2 and 2.8 respectively. Its 
high position on the electrothermal 
seale makes it impossible of reduction 
exothermically by any other element. 
Experimentally it has been deoxi- 
dized by aluminum the reaction being 
slightly endothermie but commer- 
cially uneconomical. Its reduction 
from the oxide by carbon readily 
takes place at 2,000 deg. C. but the 
reaction is reversed on cooling. All 
fused electrolytes are heavier than 
magnesium which has a density of 
1.75 solid and about 1.55 fused; it is 
therefore ladled off at the surface 
of the bath instead of being tapped 
like aluminum. It volatilizes at 1,120 
deg. C. and is recovered in this form 
in modern eleetrie furnace produe- 
tien. The most outstanding and em- 
barrasing difference from aluminum 
is that magnesium oxide is practically 
insoluble in fused salts and long 
and costly tests have unfortunately 
proved that decomposition of mag- 
nesia in a fused chloride or fluoride 
bath is not commercially economical. 
Recovery from aqueous solutions is 
impracticable by reason of hydroly- 
sis. 
CHLORIDE PROCESS 


/ 


Fundamentally the electrolysis of 
magnesium-potassium chloride in- 
augurated by the Griesheim-Elektron 
A.G, at Bitterefeld in 1896 has been 
earried on to the present day al- 
though production in Germany is 
now under the control of the I. G. 
Farbenindustrie. Native earnallite is 
still used, also mixed chlorides or 
straight magnesium chloride. In 
favor of the mixed bath it may be 
said that the presence of other chlo- 
rides gives greater fluidity and _ re- 
duces electrical resistance. The chief 
requirement is that the salts should 
be anhydrous. Six water molecules 
are associated normally with mag- 
nesium chloride and after crushing 
the compound can be evaporated 
down to the dehydrate containing 
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two molecules. Subsequent heating 
leads to heavy oxidation losses for 
which reason the final dehydration 
has been earried out with an admix- 
ture of ammonium chloride or in 
an atmosphere of hydrochloric acid. 
In both cases the process is a trouble- 
some one on account of the corrosive 
action of the gas and the high cost of 
operation. The same objection ap- 
plies whether earnallite or the end 
liquors from the potash plant be em- 
ployed. The indieations are that 
European producers favor a dry 
method of evolving anhydrous mag- 
nesium chloride or of using some 


IL. G. type of ch!-rinat- 
ing tower for magnesite 


expedient to charge the electrolytic 
cell with the dehydrate. 

The first method involves the 
chlorination of magnesite or magne- 
sia. For this purpose a resistance 
furnace is used in the form of a 
tower having a vertical electrode ex- 
tending down through the roof and 
another at the base embedded in a 
bed of crushed carbon. The tower is 
charged with a mixture of crushed 
magnesite and coke, chlorine is run 
in at the base and the carbonate is 
converted to chloride which is tapped 
in the fused condition and fed to 
the electrolytic cells. The tempera- 
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ture is maintained at 700 to 900 deg. 
C. and the mixed gases escape at 
the top. The chlorine is derived from 
the electrolytic bath in the reduction 
process. 

In England a similar operation is 
followed with the difference that 
magnesium oxide is chlorinated in- 
stead of magnesite, the latter having 
been previously calcined; this ap- 
pears to give smoother operation 
and a better yield. In a modifica- 
tion of the process the tower is fed 
at the top with magnesia in suspen- 
sion in fused magnesium chloride. 
From the reduction pots a current of 
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earbon monoxide and chlorine are 
blown in at the foot. The fused 
chloride is recirculated producing 
about its own volume of fresh MgCl, 
per cyele. 

When dealing with dolomite the 
mixed carbonates are first calcined 
and the product leached with mag- 
nesium chloride and filtered; the 
insoluble magnesia is dried and 
chlorinated in the usual way. Mean- 
while the calcium chloride filtrate is 
treated with ammonium carbonate; 
ammonium chloride from the ex- 
change reaction is stirred with a por- 
tion of the magnesium hydroxide to 
produce a further charge of mag- 
nesium chloride for use in the proc- 
ess. Generally, however, this method 
is used where magnesium is a by- 
product of a potash plant in which 
ease the end liquors or tailings from 
potash recovery yield the necessary 
magnesium chloride solution. 

Apart from the methods outlined 
for producing fused anhydrous mag- 
nesium chloride, European plants are 
also following the practice of charg- 
ing the reduction pots with a par- 
tially dehydrated chloride derived 
from natural ecarnallite or other 
source. According to some authori- 
ties there is no inconvenience arising 
from charging the hexahydrate direct 
provided it is introduced in the anode 
compartment. This optimistic view 
is not borne out in practice as the 
results involve not only a sharp rise 
in voltage but explosive effeets which 
impair the quiet smooth operation 
necessary for all electrolytic proc- 
esses. It is more usual to dehydrate 
the material to the stage where it 
carries two water molecules. One 
German producer mixes crushed coke 
with dehydrate introducing the mix- 
ture into the bath in a perforated 
fireclay receptacle through which the 
electrolyte can percolate. The same 
method is used with magnesia and 
magnesite which is chlorinated by the 
anode product. 


SUZUKI CELL 


The Suzuki cell is a Japanese de- 
velopment which has attracted some 
attention in Europe; it provides a 
cylindrical chamber with a _ per- 
forated false bottom, the chamber 
surrounding the anode. This com- 
partment is packed with a mixture 
of magnesium hexahydrate and finely 
erushed carbon. The heat of the 
reaction dehydrates the salt in a 
reducing atmosphere and it is con- 
verted to anhydrous chloride replen- 
ishing the bath continuously. 

The I. G. Farbienindustrie, the 
largest magnesium producers in 
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Europe, employ an electrolytic cell 
of rectangular plan divided in two 
parts. The larger working compart- 
ment contains the graphite anode, 
iron cathode and the usual shaliow 
separating baffle. The smaller ante- 
chamber communicates with the main 
compartment by a slot near the top 
and another at the base. This cham- 
ber is charged with dehydrate which 
immediately comes into contact with 
chlorine liberated at the anode and 
entering through the upper slot; it 
is dehydrated and fused sinking to 
the bottom and entering the main 
compartment on the anode side thus 
replenishing the electrolyte. As this 
method is used with a bath of mixed 
chlorides the charge must be caleu- 
lated so as to maintain the correct 
proportions. In other words mag- 
nesium chloride should be fed in at 
the same rate as it is decomposed. 
In passing it should be mentioned 
that natural earnallite, frequently 
used for a mixed chloride bath, often 
contains a small percentage of sul- 
phate. This is reduced by heating 
with sawdust in an early stage; if 
this is not done the oxidizing reaction 
in the bath will prevent the agglomer- 
ation of the nascent magnesium. 


POT ROOM PRACTICE 


Pot room practice in Europe gen- 
erally favors the use of units with a 
refractory lining instead of unlined 
steel tanks; this conserves heat and 
in most cases eliminates outside heat- 
ing. Separate steel or wrought iron 
cathodes are employed with a baffle 
to shield the anodes and allow the 
metal to reach the surface in the 
cathode compartment. Liquid eath- 
ode methods involving use of molten 
lead or aluminum are now little used. 

A cireular pot of the Hulin type 
is employed in France and Russia; 
it will be seen this reverses the usual 
location of anode and cathode. The 
former constitutes a substantial cir- 
cular wall around the cell while steel 
cathodes, six or more in number, are 
mounted in an inner ring current 
being led in at the top. A central 
covered opening gives access to the 
pool of metal which is periodically 
ladled out. 

In most cases however pots are 
rectangular and of 15,000 to 20,000 
amp. capacity. Voltage averages 
seven to eight, temperature 750 deg. 
C., and energy consumption 9 kw.-hr. 
per lb. of metal. Electrolytes are a 
mixture of magnesium, potassium 
and sodium chlorides varying be- 
tween wide limits but usually with a 
maximum of 70 per cent and a mini- 
mum of 10 per cent magnesium 


chloride. The metal is removed in 
perforated ladles and transferred to 
a holding pot using a special flux of 
mixed chlorides. Furnace residues are 
dumped outdoors, weathered and re- 
covered as magnesium carbonate 
which is re-chlorinated. 


OXIDE PROCESS 


Electrothermal methods only are 
used for the reduction of magnesia 
on a commercial scale the metal be- 
ing vaporized by the heat of the are 
and drawn off, condensed and re- 
melted. As already mentioned re- 
combination quickly takes place 
when the metal cools; the main prob- 
lem is therefore to maintain a re- 
ducing atmosphere throughout. An 
American investigator, Koehler, de- 
veloped a process in 1927 which 
appears to be the prototype of pres- 
ent European practice although there 
are some differences in detail. Koehler 
found that in a closed electric fur- 
nace an atmosphere of hydrogen or 
a hydrocarbon gas was apparently 
effective not only in reducing the 
oxide but in suppressing the tendency 
to reoxidize in the presence of car- 
bon monoxide and water vapor. In 
the Radenthein process now being 
employed in England and in Austria, 
a three phase furnace is continually 
charged at its foot with a finely 
ground mixture of magnesia and 
earbon. Under reduced pressure and 
in the heat of the are the metal is 
reduced and vaporized. It is ex- 
hausted, together with furnace gases 
through a side aperture surrounded 
by a cooling coil. A water-cooled 
tuyere is located in the center and 
through it. 

Hydrogen is blown and the metal 
vapor and gases consisting of hy- 
drogen and carbon monoxide are 
drawn off together. After passing 
through a filter or dust precipitator, 
the mist or vapor is condensed in a 
solid form on water cooled tubes at 
200 deg. C. whence the sublimate can 
be collected. A percentage of the 
metal naturally condences on the 
passages and in the filter; the col- 
lection of this material is essential 
to the economical working of the 
process. All the solid product is 
now diluted with its own bulk of 
distillation residues and briquetted 
for the second distillation. The dilu- 
tion products form a sponge-like 
structure from which the magnesium 
ean be vaporized more easily than 
from a homogeneous block. This 
distillation takes place at 800 deg. C. 
still under reduced pressure and in 
a hydrogen atmosphere and is drawn 
through condensers. These latter 
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consist of steel towers each having 
an oil-cooled tube descending from 
the top and a reservoir of mineral 
oil at the base. Magnesium con- 
denses in liquid form on the tubes 
dripping into the oil in granules. By 
use of a lock, the metal can be with- 
drawn at the bottom without break- 
ing the vacuum; the continuity of 
the process is thus maintained. Sub- 
sequent operations are centrifuging 
and remelting to remove the oil after 
which the metal is east into ingots 
for commerce. 

Variations exist in the foregoing 
procedure; for example a spray of 
hydrocarbon oil is interpolated which 
by contact with the metallic vapor 
reduces the possibility of oxidation. 
Again provision is sometimes made 
for the introduction of hydrogen in 
different parts of the system to 
maintain the reducing atmosphere 
necessary. It will be seen that the 
characteristics of the process involv- 
ing an explosive reaction, carefully 
controlled temperatures and vacuums 
and the apparent absence of regen- 
erative features form a striking con- 
trast to the relative quiet of the 
electrolytic process with its wider 
temperature range and simpler con- 
trol. The Radenthein process is how- 
ever amenable to a greater extent to 
mechanization. 


RELATIVE ECONOMY 


As regards relative economy, costs 
of electrolytic production are, of 
course, dependent on the nature and 
quantity of the byproducts which in 
some instances have alone made the 
reduction of magnesium commer- 
cially possible. Comparisons are 
therefore not easily made with the 
electrothermal method which stands 
squarely on the manufacture of 
metallic magnesium alone. It is re- 
ported that the Radenthein process 
consumes 11 kw.-hr. per lb. of metal 
as compared with the chloride proc- 
ess which requires 9 kw.-hr. The 
chief problem in the economical run- 
ning of the former is the avoidance 
of waste by loss of vapor and oxida- 
tion. In respect of purity the distil- 
lation product naturally ranks high 
giving a final metal percentage of 
99.97 per cent as compared with 
99.90 for the electrolytic method. The 
nature of the impurities rather than 
their proportion has been the chief 
drawback to the chloride process as 
the small percentage of salts present 
in the metal seriously reduce corro- 
sion resistance. 

A new and promising method of 
recovery is being used by a British 
producer and is based on the use of a 


high-frequency induetion furnace 
and a solid reducing agent such as 
ferro-silicon or calcium carbide. A 
wide variety of materials may be 
employed in the process provided 
they have a reducing action and leave 
a solid residue. The reducing agent 
is ground and intimately mixed in 
a compact mass with the magnesia 
and charged into the central cham- 
ber. The furnace is closed and 
evacuated while current at from 
10,000 to 50,000 eyeles per second is 
switched on to the primary winding. 
Eddy currents are set up in the 
charge which is heated to the vapor- 
izing point of magnesium. The vapor 
rises and is condensed on the inner 
surface of the covering dome or 
eupola the latter being surrounded 
by a cooling coil. In most eases an 
iron rod or pipe is inserted in the 
center of the reacting charge to 
form a core; this by its magnetic 
permeance assists the inductive effect 
and eecelerates the heating. In cases 
where a non-conducting material is 
used e.g. calcium carbide the charge 
is placed in a _ graphite crucible 
which itself forms the secondary for 
the transformer action. 

The process is necessarily inter- 
mittent: when the reaction is com- 
plete the cooling coil and electric 
cireuits are eut off and the cupola 
is heated by an electric winding. 
This liquifies the condensed mag- 
nesium which runs down into a chan- 
nel and out through a tapping hole 
whence it can be remelted and east 
into commercial forms. This proe- 
ess (patented by Blackwell and 
Turner) is the simplest and appar- 
ently the most foolproof yet devised 
for the recovery of magnesium. It 
is free from most of the difficulties 
attaching to other methods such as 
violent explosive reactions, gas leak- 
age and loss and contamination of 
vapor and sublimate. The method 
appears to mark the most advanced 
step in the commercial production 
of magnesium. 


MAGNESIUM CHLORIDE 


Propuction of anhydrous magnesium 
chloride was discussed by L. M. 
Pidgeon and N. W. F. Phillips of the 
National Research Laboratories, Ot- 
tawa, Canada, before a recent meet- 
ing of the Electrochemical Society. 
The authors have made a study of 
direct chlorination of magnesium ox- 
ide in the presence of carbon, pro- 
ducing the anhydrous chloride suit- 
able for the fused electrolyte process. 

Their conclusions were: 

1. Anhydrous magnesium chloride 
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ean be produced by passing chlorine 
through a mixture of magnesium ox- 
ide or sulphate as a binding agent, 
tween 800 deg. and 1,000 deg. C. 
Reaction at temperatures below the 
melting point of magnesium chloride 
is not feasible commercially. 

2. The solid charge must be intro- 
duced into the reaction chamber in 
porous form in order that chlorine 
may have complete access. This is 
accomplished either by briquetting 
the powdered material or by intro- 
ducing the magnesium oxide as me- 
chanieally resistant particles. 

3. By employing magnesium chlor- 
ide or sulphate as a binding agent, 
mixtures of powdered magnesium ox- 
ide and carbon may be briquetted 
into a form suitable for magnesium 
chloride production. 

4. To prevent excessive chlorine 
losses it is necessary that the bri- 
quettes be heated to 500 deg. C. to 
remove combined water. This action, 
however, causes considerable loss of 
chlorine from briquettes bound with 
magnesium chloride. 

5. Above the melting point of an- 
hydrous magnesium chloride (708 
deg. C.) inerease in porosity of the 
briquette decreases the total amount 
of magnesium chloride per unit vol- 
ume but increases the percentage 
conversion. Below the melting point 
of magnesium chloride the percentage 
conversion is the same after the lapse 
of sufficient time. 

6. Without the use of special de- 
vices, briquettes will not chlorinate 
further than 50 percent either above 
or below the melting point of maz- 
nesium chloride. To complete the 
reaction this partially converted ma- 
terial must be heated to form a fluid 
paste which is caused to flow down 
through a heated mass of granular 
carbon with a stream of chlorine 
flowing counter-current. 

7. Magnesium chloride may de 
produced by chlorinating directly 
granular mixtures of magnesium ox- 
ide and carbon at temperatures above 
the melting point of magnesium chlor- 
ide. If granular material is avail- 
able, the necessity of briquetting is 
obviated and chlorine losses occa- 
sioned during the drying eliminated. 

8. An increase in the density of the 
magnesium oxide granules causes a 
decrease in the rate of chlorination. 

9. In contrast with briquettes, no 
special means are needed to carry 
the reaction to completion above the 
melting point of anhydrous mag- 
nesium chloride. After a layer of 
magnesium chloride sufficient to wet 
the granule builds up, oxide-free 
product runs off. 


| 4 
| 
if 
g 
bd 
ge 
— 
4 
1—s1 / 
j 


= 


Thermal Insulation for Industry 


Ss. V. SAGINOR Production Manager, Davey Compressor Co., Kent, Ohio 


Chem. & Met. INTERPRETATION 


Increasing complexity of the problem of thermal insulation, both in 
industrial requirements and in the materials available, demands 
frequent review of this important subject. The author is an engineer 
who has devoted more than 12 years to the specification and design, 
as well as the supervision of installation of insulations, for one of 
the largest chemical plants in the United States. In that connec- 
tion he encountered a diversity of problems in the entire tempera- 
ture range which particularly fit him to discuss the proper approach 
and to assay the materials now available. —£ditors. 


ROM NUMEROUS STANDPOINTS the 

problem of suitable thermal in- 
sulation is more complex today 
than it has been in the past. Not 
only has the variety of thermal in- 
sulants increased quite rapidly, but 
the demands put upon these ma- 
terials have become increasingly 
more difficult of fulfillment. Eeon- 
omy in operation, ease of control, 
and the safety and comfort of op- 
erating personnel are factors that 
are now to a greater and greater ex- 
tent dependent on the efficient reten- 
tion of heat or cold in processing 
lines and equipment. 

Starting only a eentury ago with 
Peelet’s experiments to determine the 
conductivity of metals, the first eom- 
mercial insulation, developed in the 
early 70’s consisted of insulation in 
the form of plastic cements manu- 
factured from clay and asbestos fiber 
which were used on pipe and boiler 
surfaces. From this attempt at an 
all purpose material careful develop- 
ment has given us individual ma- 
terials suitable for various ranges of 
temperature and conditions of serv- 
ice. The late 70’s first saw cor- 
rugated asbestos paper wrapped to 
form the air-cell type of insulation 
suitable for temperatures under 300 
deg. F. In 1885, 85 percent mag- 
nesia was developed. This material 
suitable for temperatures up to 600 
deg. F., consists of 85 percent of 
magnesium tarbonate mixed with 
15 percent of asbestos fiber, a com- 
position of good insulating efficiency 
as well as considerable mechanical 
strength. 

Laminated asbestos insulation 
made by cementing together layers of 


asbestos felts with narrow bands of 
sodium silicate was the next impor- 
tant development. This _ insulant, 
with a limiting temperature of 700 
deg. F., and suitable for conditions 
of abuse or excessive vibration, was 
further improved by indenting the 
felts and imbedding particles of 
sponge in the felts during mana- 
facture. In 1905 argillaceous lime- 
stone, heated and blown into fibrous 
form, was offered as an insulant for 
temperatures up to 1,200 deg. F. 
This was the beginning of the min- 


eral wool line of insulants which to- 
day includes slag wools, rock wools 
and glass wools. Then there was 
developed by 1925 a series of prod- 
ucts employing diatomaceous silica 
as a base. These products, suitable 
for temperatures from 600 to 2,500 
deg. F., use diatomaceous silica in 
the natural state or mixed with 
asbestos fiber for the lower range, 
and ealeined or burned with clay 
for the higher temperatures. 
Exfoliated mica or vermiculite 
(aluminum magnesium silicate) was 
introduced in the last few years for 
temperatures up to 1,600 deg. F. 
In the same range, bauxite monohy- 
drate insulations are also produced 
by chemical treatment of raw 
bauxite. The finished product in- 
cludes the addition of asbestos fibers 
and compounds of silica, magnesia, 
ealeium, and alumina. Aluminum 
foil and other highly polished metals 
effective to 1,200 deg. F. are also 
used today in various fabrications, 
their value depending on their high 
reflective ability and light weight. 
An insulant is now being developed 


Suggested method of insulating expansion joint and elbow for cold service 


(Mastic™ 
“Weatherproof jacket’ 


inn 


Letrers refer fo 
caption notes 


Notes: (a) Tape to be applied with a 
two-thirds lap in order to obtain three 
layers over flare and 6 in. on either side 
thereof. Double coat of sealing com- 
pound to be applied on outside of tape 
only. 

(b) This distance to be twice the thick- 
ness of insulation. 


(c) Sheet metal jacket secured at center 
only with 4 x 0.015 in. galv. steel strap. 


(d) No. 26 ga. galv. sheet metal jacket 
side lap to be secured with sheet metal 
screws 6 in. center to center. To include 
expansion joint and flanges only. 


(e) Fill space between end corrugation 
and flange with insulation. 
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(f) Where weatherproofing is required, 
apply mastic and weatherproof jacket as 
indicated. 

(g) No insulation between sheet metal 
jacket and expansion joint. 

(h) Blanket insulation secured in place 
with jute twine. 

(i) Sufficient for bolt removal, but not 
less than 3 in. 

(j) Not less than thickness of insula- 
tion nor less than 2 in. 

(k) One layer of tape and one coat of 
sealing compound for inner seal. 

(1) Sectional insulation secured in place 
with galv. iron wire or galv. steel strap 
as specified. 
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from waste pickle liquor from steel 
mills, and processed water glass or 
silica aerogel, one of the newer de- 
velopments, also offers promise with 
its apparent ability to withstand 
1,500 deg. F. without breakdown. 

Development of low temperature 
insulation for refrigeration purposes 
started in 1890, with the commercial 
production of vegetable cork board 
and sectional pipe insulation, the 
natural gums brought out by heat 
treatment serving as the bonding 
agent. Cattle hair has been used 
for many years and is still used 
extensively for this purpose, requir- 
ing, however, extreme care in appli- 
cation. Tremendous improvements 
and refinements have been made in 
the mineral wool industry and today 
this material, when properly proc- 
essed and treated with special oils 
for the flexible forms, or with as- 
phalt to produce block and sectional 
forms, is highly effective for use at 
the lowest industrial temperatures. 

Fibrated wood also forms the base 
for some products designed to be 
used primarily in the low tempera- 
ture field. A fairly’ recent material 
introduced for low temperature use 
is sponge or expanded rubber. At 
extremely low temperatures this 
latter material has some _ disad- 
vantages which preclude extensive 
use at present. 

There are many types of so-called 
insulating cements on the market but 
each has a specific purpose for which 
it is best suited. The asbestos ce- 
ments find application as insulation 
for small fittings and as a finish for 
the primary insulant. Magnesia, 
vermiculite, diatomaceous silica 
mineral wool cements are used as 
primary insulants on irregular sur- 
faces where blanket, sheet or block 
insulation are not adaptable. These 
cements do not finish smooth and 
require the use of portland cement 
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in the last coat, or a finishing coat 
of properly reinforced asbestos ce- 
ment, for good appearance. 

The tremendous investment today 
in thermal insulation for industrial 
processing, power plants and the like, 
makes it imperative that design re- 
quirements be carefully considered. 
Since there may be nothing in the 
appearance of an insulant in serv- 
ice to indicate progressive failure 
until complete failure occurs, it is 
essential that performance be deter- 
mined as nearly as possible before 
purchase and installation. 


INSULANT REQUIREMENTS 


A good insulant is generally con- 
structed on the basic principle of 
numerous air cells which prevent the 
flow of heat. Highly polished light 
colored metals, however, such as 
aluminum foil, although inherently 
not insulants, serve to retard the 
flow of heat by functioning as re- 
flectors. Since the original efficiency 
of commercial insulants depends 
primarily on the voids they contain, 
these voids should preferably be 
microscopically small so that cir- 
culation within them and radiation 
across them will be reduced to a 
minimum. 

The material must further be 
adaptable to the condition for which 
it is being considered, that is the 
insulant must be of such form as to 
be easily applied. It must have 
high original resistance to heat flow 
and the ability to retain this re- 
sistance; it must have sufficient 
strength for proper handling and 
application. Ability to withstand 
wear and tear encountered in serv- 
ice is also important. In some cases 
it should be vermin-proof, not sus- 
ceptible to bacterial growth and, in 
itself, odorless. It must have the 
ability to withstand the temperatures 
to which it will be subject without 


strength variation for various hot face temperatures 


appreciable deterioration. To be 
effective at low (refrigeration) tem- 
peratures the insulant should be, in 
itself, highly resistant to moisture 
vapor penetration or be properly 
protected by an asphalt coating, as- 
phalt impregnated membrane or 
other suitable vapor barrier. It is 
well known that the original efficiency 
may be greatly reduced within a 
short period of time due to moisture 
absorption. As a consequence, at 
low temperatures, the insulant may 
fail to give anticipated protection on 
account of moisture vapor migration 
for a considerable time before actual 
complete failure oceurs, resulting of 
course, in uneconomic operation and 
the ultimate necessity of renewal. 
Although no insulant can in itself 
be considered absolutely vapor-proof, 
great strides have been made in 
the asphalt or oil impregnation of 
mineral wools so as to make some 
of them excellent for low tempera- 
tures, such as are encountered in the 
industrial field, without extensive 
supplementary sealing. Insulating for 
low temperatures, below 32 deg. F., 
demands even more extensive knowl- 
edge of insulants than for high- 
temperatures. Definite data on ther- 
mal and atmospheric conditions are 
essential for proper design. Careful 
training and experience for effective 
application are also required. 

The economic thickness of an in- 
sulant is determined primarily by 
the fuel (or power) saving and the 
actual dollar value of this conserved 
energy. This, of course, means the 
original cost of the fuel saved, plus 
the additional materials and labor 
required for the utilization of this 
fuel to produce heat (or refrigera- 
tion) for the operation involved. It 
is evident, therefore, that the eco- 
nomic thickness or limit is determined 
by the additional fuel or power 
saved by each consecutive layer or 
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thickness of the insulant involved. 
Since a proper analysis of the eco- 
nomic value of insulation on a speci- 
fied piece of piping or equipment is 
based on actual operating hours at 
the design temperature, a careful 
check should be made to see whether 
operation is intermittent and, if so, 
to what extent. 

With safety constantly assuming 
greater importance in industrial op- 
eration, it is generally advisable to 
insulate all exposed hot piping or 
equipment regardless of whether or 
not the value of the heat saved justi- 
fies such an expenditure. Particularly 
in connection with hot lines to in- 
strument panels, steam condensate 
lines or waste gas flues venting to 
the atmosphere, in which cases the 
heat saved may have no economic 
value, a minimum of insulation 
should be applied to prevent seald- 


ing. Measured in terms of human 
safety and comfort, protection against 
sealding has a definite dollar value 
of its own which justifies insulat- 
ing hot surfaces to bring the ex- 
posed area down to no more than 
180 deg. F. 

Heat loss from exposed hot sur- 
faces, say from equipment operating 
at 400 deg. F., would soon tend to 
bring the ambient air temperature 
up to a point where human operation 
in that area would be impossible. 
This of course is an extreme case 
but it is mentioned to emphasize 
that here again although the heat, 
say from a chemical reaction, might 
not have a direct economic value, 
there is a dollar value in human 
comfort as is indicated by the tend- 
ency of operators to slow up in pro- 
duction and become decreasingly alert 
when operating under uncomfort- 


able conditions. It can generally be 
assumed that a surface temperature 
of 140 deg. F. will not permit suffi- 
cient heat transfer to cause discom- 
fort and consequently, since this 
temperature is also well below the 
“sealding” point and generally close 
to the economic limit, it is desirable 
to supply sufficient insulation to ap- 
proach this surface temperature if 
possible. 

Particularly in the chemical indus- 
try, and in other industries where 
low flash point solvents or other 
chemicals having low auto-ignition 
points are used, it is necessary that 
a careful check be made to avoid hot 
surfaces dangerous from this angle. 
Particular care must be taken in such 
areas to cover all flanges, brackets, 
legs, or other projections from hot 
equipment to avoid flashing to nearby 
processes. The properties of flam- 


Some Physical and Thermal Characteristics of Commercial Insulants 


Upper 


Thermal Conductivity, B.t.u. per Hr., Sq. Ft., Deg. F. and In. Thickness at 


Mean Temperature, Deg. F. 


Density, 
, Commercial Forms Limiting 
Available Temp., | Lb. per 
Deg. F. 
100 | 200 | 300 | 400 
Aluminum Foil.............. Built-up sectional andj1,000 0.2 0. 0.37) 0.39) 0.46 
block 
Asbestos. . Loose fiber........... 800 | 36 0.16) 1.23) 1.40) 1.45 
Asbestos Finishing c ements... 1,000 48-60 1.50 
Asbestos Air Cell.. ..| Sectional and block 
4 plies per inch...... 300 12 0.53) 0.65) 0.77) 0.89 
8 plies per inch...... 300 19 0.48) 0.56) 0.63) 0.71 
Asbestos Felts (sponge felt)...| Sectional and block 
40 laminations perinch} 700 30 0.40} 0.44] 0.49) 0.53 
20 laminations perinch| 7 20 0.55) 0.61) 0.67) 0.73 
Asbestos Millboard.......... eee 1,000 54 0.90) 0.95) 1.00) 1.20 
Asbestos Sprayed............ Loose fiber and liquid] 800 7 0.36} 0.41) 0.46) 0.53 
binder 
Concrete — Insulating Type. .| Loose granular........ 1,800 31 1.72) 1.80) 1.87] 1.94 
Concrete — Insulation Refr’y..| Powder.............. 2,200 65 2.78} 2.82 
Sectional and block....| 200 11 0.30) 
Diatomaceous Earth......... Fine powder...... ....|1,600 15-17 0.38) 0.41] 0.44| 0.48 
Coarse powder....... 1,600 22 0.45) 0.48) 0.52) 0.55 
High Temp. Alurrina and Dia- 
tomac. Silica Mixtures... .. Sectional and block... .}1,900—2,000] 24-30 0.59} 0.61) 0.64 
Silica Brick... 3,100-3,300] 130-150) 6.20) 6.50) 6.80) 7.00 
Firebrick....... 2, 250-3, 200} 110-112) 5.80) 6.00) 6.20) 6.50 
Red Brick....... 500-1,000) 100-120) 4.50) 4.70) 5.00) 5.20 
Insulating Brick. . 2,500 39-53 1.57) 1.73) 1.84 
Insulating Brick. . 2,000 28-38 1.12} 1.15} 1.19 
Insulating Brick...... Se 1,600 30 0.78} 0.81) 0.85 
.....| Blanket. 212 1 0.25; 
Magnesia — 85% .. Sectional ‘and bloc k. 600 17 0.43) 0.47) 0.51) 0.55 
Magnesia C ements. Loose dry... . 600 21 0.48) 0.54) 0.60) 0.66 
*Mineral Woole (untreated) 
Loose, flexible 3 0.26 0.41) 0.61 
Sectional and blanket. .|1,000....... 4 0.24] 0.30} 0.38] 0.52 
0.22} 0.26) 0.30) 0.36 
<< Loose, flexible (5 0.29) 0.37] 0.47] 0.64 
Sectional and blanket. .|1,000...... 10 0.28) 0.33} 0.39) 0.46 
lis 0.29) 0.35} 0.40) 0.47 
20 0.34) 0.38) 0.43) 0.49 
Loose, flexible | 
Sectional and blanket. ./1,000 Generally same as Rock Wool 
Mineral Wool Type Cements..| Loose dry............ 1,500 24-30 0.57! 0.61] 0.66) 0.77 
Mineral Wool (waterproofed) (Board. . 225 18 
low temperature type) . Sectional ‘and block. 165 15 0. 
Loose, sectional and/1,600 17 0.57] 0.64) 0. 0.73 
block 
Vermiculite Type Cements. ..| Loose dry............ 1,800 16 0 74) 0.79) 0. 0.89 
cont Sectional or block... 212 24 0.36 


0. 
1.50) 1.56 


S SS WKH 


0.88) 1.02) 1.15) 1.44 


0.76) 0.80) 0.89) 0.98) 
0.94) 1.04) 1.14) 1.25 


500 | 600 | 800 |1,000)1,200) 1,500 | 2,000 | 2,500 


52 


59 

79 

40} 1.50) 

63 

2.08} 2.23) 2.37) 2.51] 2.731 3. 

86} 2.90) 2.98] 3.09] 3.20) 3.84 

0.55| 0.62] 0.69) 0.76] 0.86 

59] 0.62] 0.70] 0.77 0.95 

68] 0.70] 0.76) 0.82) 0. 

30} 7.60} 8.20) 8.80} 9.40} 10.20] 11.70] 13.20 
70| 6.90} 7.40] 7.80] 8.30} 9.00] 10.20] 11.30 
50} 5.80} 6.30} 6.80] 7.30) 8.10 

01| 2.14) 2.50) 2.53] 2.83 

23] 1.27} 1.37] 1.48) 1.62 

89] 0.93) 1.00] 1.09} 1.16 


Note: Conductivity figures represent average value of commercial makes of various manufacture. 


varies with applied density. 


*Some manufacturers recommend 1,200 deg. F. limit for mineral wools. 
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Conductivity of cements, loose fills and flexible insulants 
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mable liquids, gases, and solids should 
be carefully checkéd for the auto- 
ignition point when there is any ques- 
tion as to the safe surface tempera- 
ture limit. 

There are many cases in industrial 
practice when the importance of con- 
trol of a process temperature takes 
precedence over the other benefits 
derived by the use of insulation. For 
instance it is not uncommon in the 
chemical industry to be asked to pre- 
vent a drop of more than 10 deg. F. 
in the temperature of a piece of 
equipment. Perhaps a fluid in a 
pipe line would freeze at 4 or 5 
deg. below the average ambient tem- 
perature. Or, a liquid ammonia 
tank exposed to the sun’s rays would 
require insulation to prevent exces- 
sive evaporation of the liquid stored, 
with subsequent venting of ammonia 
gas to the atmosphere. The general 
ease, however, is the desire to main- 
tain heat losses as near a minimum 
as possible and the desired limit is 
the determining factor in determin- 
ing the thickness of the insulant to 
be used. 

An interesting industrial develop- 
ment of thermal insulation is its 
application to the fireproofing of 
steel work. In tests made by the 
Institute of Fuel, it was found that 
an uninsulated girder collapsed 
within 15 minutes when exposed to 
a flame temperature of 1,500 deg. F., 
whereas the temperature of an in- 
sulated girder did not exceed 200 
deg. F. after 75 minutes. 

Heat is usually generated for 
power, and the equipment or process 
is dependent on receiving the proper 
amount of heat or heat-carrying 
fluid for anticipated operation. Con- 
sequently, in addition to the other 
factors involved, it is essential that 
lines and equipment be insulated 
against heat transfer so that desired 
operating capacity can be secured at 
an economic cost. It is obvious, for 


instance, that an uninsulated boiler 
would have to generate at a higher 
capacity than an insulated piece of 
equipment to get equivalent heat de- 


livery. In many instances this re- 
sults in longer life for the insulated 
equipment. 

Normal depreciation or obsoles- 
cence of piping or equipment must 
also be carefully considered in de- 
termining the economic value of in- 
sulation based on the estimated life 
of piping or equipment. These fac- 
tors, however, are again contingent 
on the operation involved, the type of 
equipment, its location, ete. For in- 


. stance, 15 years can generally be 


considered the normal life of power 
plant piping and equipment, while 
equipment and piping involved in 
processing may not have greater 
than a 3-year life before deprecia- 
tion or obsolescence wipes out the 
original investment. In this con- 
nection there may frequently be re- 
placement of gaskets resulting in 
consequent removal and possible re- 
placement of a portion of the insula- 
tion, and in this latter connection it 
may be economical to design a por- 
tion of the insulation to facilitate 
easy removal and replacement. 

It is also highly important to de- 
termine if possible the amount of 
abuse to which the insulant will be 
subjected. If piping or equipment 
will be subject to considerable vibra- 
tion, moisture exposure or other 
abuse, an insulant must be selected 
that will withstand these conditions. 

It is imperative that the design- 
ing engineer check for clearances re- 
quired for the application of the 
proper type and thickness of insula- 
tion. The cost of an installation ean 
be increased considerably, particu- 
larly in low temperature work, when 
there is insufficient clearance for the 
proper installing. 

In making an analysis of the 
proper type and thickness of insula- 


Approximate range of some commercial insulants 


Key: 1, Silicas and clays; 2, 
Calcined diatomaceous silica and 


low 
temp. 
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AK tem 
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clays; 3, Bauxite compositions; 
4, Calcined diatomaceous silica; 
5, Diatomaceous silica and as- 
bestos fiber; 6, Calcined diatom- 
aceous silica concrete; 7, Dia- 
tomaceous silica (natural); 8, 
Vermiculite; 9, Silica aerogel; 
10, 85 percent magnesia; 11, 
Bonded asbestos; 12, Felted as- 
bestos; 13, Asbestos fiber; 14, 
Asbestos millboard ; 15, Commer- 
cial asbestos paper; 16, Wool 
felt; 17, Sponge rubber; 18, 
Wood fiber and pulp; 19, Alumi- 
num foil; 20, Mineral wool; 21, 
Cork ; 22, Kapok; 23, Cattle hair. 
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tion for industrial requirements, the 
author has found the following basic 
data generally necessary: 


1. For what main purpose or pur- 
poses is insulation to be provided? 

Medium and High Temperature 

(a) To conserve fuel 

(b) To protect operators against 
burning or discomfort 

(c) To eliminate fire hazard 

(if close to a flammable 

structure) 

To eliminate possibility of 

flashing in nearby processes 

To maintain close control 

of temperature in process 

(If prime purpose is to 

maintain very close control 

of temperature in process, 
the permissible B.t.u. loss 
per hour) 

To secure maximum ¢ca- 

pacity of equipment 

Low Temperature Piping 
Equipment 

(a) To lower refrigeration load 
(b) To prevent dripping 
(c) To eliminate “sun effect” 

(if equipment is outside and 

close temperature control is 

required ) 

To maintain close control 

of temperature in process 

(e) To secure maximum ¢a- 
pacity of equipment 

2. Temperature 

(a) Operating temperature 

(b) Maximum and minimum 
temperatures 

(c) How often is equipment to 
be brought up to maximum 
or down to minimum tem- 
perature? 

(d) For what periods of time 
are maximum and minimum 
temperatures held? 

(e) Is temperature 
throughout equipment? 

(f) Is operation intermittent? 
To what extent? 

3. Atmospheric conditions 

considered 

(a) Psychrometric analysis 

(6) Maximum periods of high 
humidity and high dry bulb 

(c) Maximum periods of low 
atmospheric temperature 

(d) Corrosive elements 

. Value of heat or refrigeration 

5. Estimated life of equipment or 
iping 

ftow often will process require 

removal of all or part of insula- 
tion? 

. Will equipment or piping be sub- 
jected to vibration or rough han- 
dling? 

. Is there any — of chemi- 
cal overflow and to what extent? 

. Will equipment or piping be ex- 
posed to the weather? 

10. If equipment or piping is located 
inside, will installation be made 
in area subjected to high humidity 
condition either normal or arti- 
ficially maintained ? 

11. What clearance will be allowed for 
insulation? 

12. What clearance will be allowed 
for application of insulant? 


(d) 
(e) 


(f) 


and 


(d) 


same 


in area 


@ 


In the final selection of the in- 
sulant, after operating and economic 
factors have been given due con- 
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sideration, individual characteristies 
of the various materials should be 
considered. It should be recognized 
however, that constant progress is 
being made in this field and as new 
materials are developed a careful 
analysis of their characteristics 
should be made. In addition to 
price, sizes, thicknesses and packages 
available, additional data are neces- 
sary for proper comparison and the 
author has found the following tabu- 
lation of some assistance in seeuring 
these data. 


1. Kind of service recommended by 
manufacturer 

2. Approximate composition 

3. Chemical reaction on metal sur- 
faces (steel, aluminum, copper 

and alloys) 

4. Variation in efficiency and shape 
over period of time at maximum 
and minimum constant tempera- 
ture 

5. Susceptibility to decomposition 
or deterioration from moisture, 
fumes or at maximum or mini- 
mum temperatures for which 
material is recommended 

6. Effect of rapid temperature 
changes 

7. Conductivity curve at mean tem- 
peratures through recommended 
temperature range 

8. Specific heat 

9. Transverse strength 

10. Compressive strength 

11. Abrasion loss per “Navy Test 
Method” 

12. Density (as received and as in- 

stalled) 

3. Compressibility 

4. Resistance to vibration 

5. Shrinkage, per cent of volume 

6. Effect of rapid temperature 
change 

17. Fire resistance 

18. Waterproofness (inherent resist- 
ance to beating rain) 

19. Permeability (resistance to in- 
filtration of moisture and mois- 
ture vapor migration if used for 
low temperature work) 

20. Recommended method of installa- 
tion 

21. Adaptability to weatherproofing 
and cement finishes 

22. Salvage value 


If Insulant is Cement Type 


3. Covering capacity, wet and dry 

4. Shrinkage by platen test 

5. Adhesiveness (resistance to pull) 

6. Water mix for best application 

. Will insulant loosen with rapid 
temperature change? 


bo tS to to 


Flammability of insulants and fin- 
ishes should be determined, particu- 
larly where used in high fire hazard 
zones, as certain processes present 
the possibility of auto-ignition where 
leakage occurs. In these eases as- 
phalt drip from weatherproofing 
could soon carry a fire throughout 
the plant. The ignition point of 
eanvas and other wrappings should 
also be known owing to the possi- 
bility of auto-ignition by the escape 


of heat through end or longitudinal 
joints of insulation, indicating here 
the necessity in many cases for 
broken joints or double layers. 


STRUCTURAL STRENGTH 


It is also of the utmost importance 
that we be familiar with the strue- 
tural strength of insulants at the 
maximum temperatures recommended, 
so that selection may be made when 
required without any hesitancy as to 
the material’s physical ability to 
withstand field conditions at high 
temperatures. An insulant may actu- 
ally show higher insulating values ai 
high temperatures but with such a 
complete loss of structural strength 
that slight vibration or abrasion may 
cause it to disintegrate rapidiy. Or 
the heat loss curve may rise so 
rapidly at high temperatures as to 
result in uneconomical installations. 
In choosing between two or more 
insulants, structural strength may be 
the deciding factor. In other de- 
signs, other characteristics may de- 
termine which insulant to use. 

The importance of applied thick- 
ness and weight of insulants also 
justifies proper investigation. The 
variation in load factor on account of 
changes in the insulant under service 
conditions with moisture absorption, 
dehydration, or possible deterioration 
is also important, while the varia- 
tion in econduetivity and weight with 
different applied densities of flexible 
insulants may considerably affect the 
design. 

Chemical reaction of insulants on 
various metals should be determined. 
Plant atmospheric conditions should 
be taken into account and exposure 
of the insulant to other possible abuse 
(such as might result from weather- 
proofing failure) should be considered 
when checking possibility of corrosive 
action. 

There has been considerable dis- 
cussion as to the settling of certain 
insulants and this is one of the dis- 
tinet disadvantages of some fibrous 
and granular materials. Manufac- 
turers of these materials have in some 
instances gone to denser fabrica- 
tion, or the inelusion of binders, 
and some real progress has been 
made along this line. Supports have 
also been inserted in one flexible sec- 
tional insulant merely to carry the 
load of its own weight. 

Certain insulating cements recently 
introduced to the market have shown 
interesting properties from the view- 
point of high coverage according to 
the manufacturer’s data, but possible 
cracking from shrinkage, the relative 
adhesiveness of the material, and its 
variation in insulating efficiency over 
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a period of time at the temperature 
range recommended, must be con- 
sidered. With sufficient data as to 
the true characteristics of a cement, 
use may be found in many eases for 
materials otherwise arbitrarily re- 
jected. Determination of the require- 
ment for wire reinforcing (adhesive- 
ness) is very important, as the neces- 
sity for reinforeing increases the 
applied cost. Furthermore, the in- 
stallation on aluminum surfaces of 
some insulants with galvanized wire 
reinforeing is undesirable owing to 
possible electrolytic action. The de- 
signer must further take into ac- 
count the “drying-out” time, as ce- 
ment insulation should seldom be ap- 
plied in greater than 1-in. thickness, 
each inch being permitted to dry 
out thoroughly before application of 
succeeding layers. In _ industrial 
work, therefore, this required drying- 
out time may necessitate ruling out 
the use of cement insulants where 
completion of the job within a limited 
period is required. 

As to weatherproofing, standard 
practice calls for protective covering 
over insulation since the average in- 
sulant is not designed to withstand 
direct exposure to the weather. The 
incorporation of this additional char- 
acteristic in the insulant has, up to 
the present time, meant a sacrifice 
in original insulating efficiency. Con- 
sequently, where surfaces are suitable 
for jacket application, heavy asphalt- 
saturated asbestos or rag felt jackets 
appear to be satisfactory. On sur- 
faces not suitable for this type of 
protection (such as ends, tops and 
bottoms of equipment, fittings and 
other irregular surfaces) some plas- 
tie asphalt types of weatherproofing 
have proved suitable. In this econ- 
nection a proper protective mastic 
should give a cold, odorless and safe 
application. The elimination of fire 
hazard through heating asphalts or 
the use of volatile solvents led to the 
investigation and use of emulsified 
asphalt masties. Such a material, if 
used, should provide a_ protective 
bond, even to wet or damp surfaees, 
and provide a weather-resisting and 
protective film that will not check, 
alligator or dust away on exposure 
to the weather, retaining its life, 
elasticity and protective properties 
for the life of the insulant. 

In closing, we might point out the 
potential need for considering the 
electrical resistivity of thermal insu- 
lants. With our enormous new hy- 
dro-electrie projects and consequent 
cheaper electric power, many addi- 
tional processes may follow the trend 
to induction heating, requiring spe- 
cial insulation applications. 
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GLYCERINE 
PRODUCTION 


Chem. & Met. INTERPRETATION 


Hydrolysis units for organic chlorides made as intermediates 
and byproducts in the synthesis of glycerine from propylene 


E. C. WILLIAMS and ASSOCIATES iesearch Laboratories, Shell Development Co., Emeryville, Calit. 


Last month Dr. Williams took Chem. & Met. readers behind the scenes 
and told them how the chemical engineers at the Shell Development 
Co. produced synthetic glycerine from petroleum hydrocarbons in a 
pilot plant at Emeryville, Calif. This month he evaluates the all- 
important economic factors that determine when and why the process 


should be operated.— Editors. 


THE TIME is oppor- 
tune for commercial produc- 
tion of glycerine by synthetic meth- 
ods is a question which may be 
debated from many points of view. 
The wide and rather erratic fluctua- 
tion in the market price of glycerine 
during the last 20 years might sug- 
gest to the purely rational analyst 
that there was something seriously 
wrong with the relation between 
supply and demand. But closer 
study leads to the conclusion that 
there is much of the irrational about 
these movements; even that they may 
have been in part due rather to arbi- 
trary decisions than to the existence 
of overriding economic factors on 
the one hand or to any far sighted 
development policy on the other. 

Basically, the logical opportunity 
for a synthetic glycerine process 
should lie in the growth of uses for 
glycerine beyond the power of exist- 
ing sourees to supply, or on the de- 
sirability of having an alternative 
source as an influence in smoothing 
cut such wide variations in produe- 
tion and price. 

The average selling price for C.P. 
glycerine over the years 1920-1940 
as quoted in the trade press is about 


sxtract from “Synthetic Glycerine From 
Peasenuemn,” a paper presented before the 
New Orleans meeting of the American Insti- 
tute of Chemical Engineers, Dec. 3, 1940. 


l6e. per lb. During this period there 
have been three peaks; at 28c. in 1920, 
at 32c. during 1926 and 1927 and 
at 29e. during 1937. The lowest 
trough was reached, following a 
gradual decline through the post 
1929 depression years, at a price of 
10e. during 1933. Undoubtedly glye- 
erine was sold privately at somewhat 
lower prices but for the purpose of 
our comparison these publicly ac- 
knowledged figures will serve best. 

It was during 1936, when prices 
were rising rapidly towards the peak 
eventually reached in the following 
year, that we became interested in 
the possibility of synthesis from 
petroleum. We fully recognized, of 
course, that if glycerine ran accord- 
ing to form we might expect prices 
to fall again after the rapidly de- 
veloping peak of that time had 
passed. Nevertheless, however er- 
ratic these movements might have 
been in the past it was necessary to 
examine the solid facts which lay 
beneath them in the belief that they 
would throw light upon the future. 

We have analyzed as impartially 
as possible the past and present situ- 
ation with regard to production and 
consumption of glycerine in the 
United States. As a basis for our 
figures we used the published returns 
of the United States Bureau of Cen- 


CHEMICAL & METALLURGICAL ENGINEERING e JANUARY 1941 e 


sus. Considering the comparatively 
small number of substantial giye- 
erine producers, and their respon- 
sible standing in the country, these 
figures may be taken as reasonably 
reliable. Perhaps they may be sub- 
ject to some minor doubt in times 
of pronounced speculative activity 
when brokers not normally in the 
glycerine business buy, sell, or hold 
stocks temporarily without making 
census returns. All figures quoted 
below are converted to a basis of 
80 per cent glycerine. 

Production—From 1920 to 1939 
inclusive, domestic glycerine produc- 
tion has advanced from 62,000,000 Ib. 
to 184,000,000 lb. This overall rate 
of inerease in production has been 
fairly steady, apart from a natural 
decline during the depression years 
resulting from decreased activity in 
soap plants. The accompanying fig- 
ure shows this production increase 
graphically. 

As glycerine is a byproduct of 
the soap making and fat splitting 
industries, it follows that its produe- 
tion is limited to the amount avail- 
able in the oils and fats consumed in 
these industries. During recent years 
the overall recovery of glycerine 
from these consumed fats and oils 
has steadily increased. During the 
period 1928 to 1939 inelusive the 
average efficiency of recovery ad- 
vanced from approximately 50 to 75 
per cent primarily due to increased 
urge for production brought about 
by consumer demands. It has been 
estimated that this average yield 
could reach 83 per cent with existing 
plants if the demand were sufficient 
or eventually even 92 per cent if all 
plants operated glycerine recovery 
systems with the most modern in- 


stallations. However it remains de- 
batable whether all plants could 
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Glycerine recovery curves (dotted area) show potential total production from the fat-splitting 
industry at consiant yield plus glycerine from the soap industry at indicated yield. 
Assuming a maximum recoverable from the soap industry is 80 percent, when the production 
curve meets the 80 percent curve, production will have reached its practical maximum 


justify such installations econom- 
ically, and the fact remains that dur- 
ing 1939 when the impetus for pro- 
duction was strong the average of 
all plants was less than 80 per cent. 
It must be remembered that the 
census figures used here refer to all 
plants and processes engaged in soap 
production in the United States. 

The shaded area on the graph rep- 
resents the total amount of glycerine 
that could have been recovered in the 
soap and fat splitting industries 
when operating at graded efficiencies 
between 70 and 95 per cent. It is 
noteworthy that the small increase 
in yield effected during the past five 
years indicates that the maximum 
recovery under existing operations is 
already being approached. 

Since the fat splitting industry 
(see Table I) accounts for roughly 
only 13 per cent of the domestic 
production of glycerine and since 
this industry has shown a fairly con- 
stant rate of production since 1931, 
it follows that the soap industry is 
the predominant producer. 


88—1 


From 1931 to 1938 inclusive, the 
yearly consumption of oils and fats 
in soap has not varied more than 
6.3 per cent from an average of 
1,400,000,000 lb. This indicated at 
the time a relatively steady potential 
glycerine production for the next 
few years. However, in 1939, oil and 
fat consumption increased to 18 per 
cent above the average of the pre- 
ceeding 8 years due to increased ac- 
tivity in soap manufacture. This in- 
crease took place largely in the latter 
half of the year and is believed to 
have been caused by abnormal buy- 
ing stimulated by war expectations. 


Table I—U. S. Production of Fatty Acid 
and Its Glycerine Equivalent 


Glycerine 
Equivalent, age of (tel 


lb. Basis: 
12.5lb./100lb. Glycerine 


Percent- 


Fatty Acid 

Production, Ib. (100%) Production 
1939 127,296,501 15,910,000 10.8 
1938 131,732,383 16,450,000 12.7 
1937 116,176,338 14,530,000 10.7 
1936 132,874,558 16 ,600 ,000 13.5 
1934 146,305,189 18,250,000 14.9 


14,010,000 14.6 
13,440,000 12.5 
15,800,000 14.1 


1932 107.510'371 
1931 126,532,183 


While the ground is uncertain here 
and speculation useless this is thought 
te be a short term effect. It is felt 
by those in the soap industry (Soap, 
Mar. 1940, pp. 26-29) that, apart 
from such abnormal trends, no long 
term increase in soap production will 
arise during the next several years. 
On the contrary it may be difficult 
to hold production rates at present 
levels in view of the increasing pro- 
duetion of synthetic detergents. The 
increase of municipal water soften- 
ing plants with resultant decrease in 
soap requirements will also have its 
effeet. 

If, as seems reasonable on the 
basis of the above trends, it is as- 
sumed that oil and fat consumption 
for soap has reached a normal level 
of about 1,500,000,000 lb. per year 
and that the fat splitting industry 
will hold its present pace, it is cal- 
culated that glycerine production 
from the two industries will reach 
180,000,000 lb. per year for an 80 
per cent recovery or 200,000,000 Ib. 
per year for a 90 per cent recovery, 
all figures being on the 80 per cent 
basis. 

Domestic Consumption—Domestie 
consumption of glycerine has in- 
ereased from 62,000,000 Ib. in 1920 
to 194,000,000 lb. in 1939, production 
being exceeded by consumption in all 
but four years during this period. 
The deficiency has been met by net 
imports averaging 14,000,000 lb. per 
year up to the fourth quarter in 
1939. Due to abnormal foreign de- 
mands, foreign trade has reversed 
itself since the latter part of 1939 
and showed approximately 6,000,000 
lb. net exports during the first half 
of 1940. We may note at this point 
that, prior to the present disruption 
of world industry and markets the 
international position on glycerine 


Table II—U. S. Production of 


Alkyd Resins 

Est. Glycerine 

Equivalent, lb. 

Production, Ib. (100% basis) 
1939 76,471,640 10,700,000 
1938 40 ,996 ,727 5,740,000 
1937 61,254,019 8,560,000 
1936 46,952,452 6,570,000 
1935 34,312,713 4,800,000 
1934 15,219 , 247 2,130,000 
1933 9,930,705 1,390,000 


Table III—U. S. Production of 
Cellophane-like Products 


Glycerine 
Equivalent, Ib. 

* Production, Ib. (100% basis) 
1937 80,000 ,000 14,400,000 
1936 68 , 000 , 000 12,200,000 
1935 60 ,000 ,000 10,800,000 
1934 50,000 , 000 , 000 ,000 
1933 45 ,000 ,000 8,100,000 
1932 40,000 ,000 7,200,000 
1931 30,000 ,000 5,400,000 
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production and supply was also 
roughly in balance. At the same 
time we must remember that the 
United States is outstanding in its 
consumption of soap per capita. In 
weighing the economic place of syn- 
thetie glycerine we may note that 
the average Russian consumes 5.7 lb. 
of soap per year as compared with 
the American’s 25 lb. 

It is noteworthy that with the ex- 
ception of the depression years, glyc- 
erine consumption has leveled off or 
declined during periods of high prices 
as shown by a comparison of the 
consumption and price curves of 
the graph. The most apparent ex- 
ample of this effect was the decrease 
in consumption during 1937 and 
1938 coincident with high prices. 
This decrease, together with imports, 
brought about the large increase in 
domestic stocks which were, by the 
end of 1938, at an all time high of 
100,000,000 Ib. 

From the latter part of 1938 to 
the present time, glycerine prices 
have remained stable at approxi- 
mately 12c. per lb. The effect of 
this stabilized price, associated with 
the general rise of manufacturing 


activity, is reflected in the advance 
of glycerine consumption from 145,- 
000,000 Ib. in 1938 to 194,000,000 Ib. 
in 1939 as shown in the accompany- 
ing chart. é 

While glycerine is used in innu- 
merable industries, about half of the 
domestic consumption is used in the 
manufacture of alkyd resins, for 
coating materials such as cellophane 
and parchment, in tobacco, and in 
explosives containing nitroglycerine. 
The first two industries are rela- 
tively new and are expanding with 
resultant increases in glycerine con- 
sumption (see Tables II and III). 
It is estimated that the consumption 
of glycerine by these two industries 
alone is of the order of 25,000,000 Ib. 
per year and is increasing at a rate 
of 3,000,000 to 4,000,000 Ib. per 
year. 

It should be mentioned, as a paral- 
lel to the overall decline in glycerine 
production in 1937 and 1938 during 
the period of high glycerine prices, 
that production of alkyd resins which 
had inereased rapidly from 10,000,- 
000 Ib. in 1933 to 61,000,000 Ib. in 
1937 dropped suddenly to 41,000,000 
Ib. in 1938, but increased again to 


Glycerine Intermediates 


Sees synthetic glycerine proc- 
ess (described last month in 
Chem. & Met.) has made available 
a number of intermediates and deriv- 
atives formerly made in quantity 
only by synthesis from glycerine 
itself. The uncertainty of glycerine 
prices undoubtedly has hampered 
their development, although from 
time to time a few derivatives have 
been offered. Thus the present work 
offers the possibility of developing a 
wide range of glycerine derivatives 
on a sound basis both scientifically 
and economically. 

Allyl chloride itself is a versatile 


compound well adapted for synthetic 
work. The chlorine atom is ex- 
tremely labile so far as metathetical 
reactions are concerned, yet the tend- 
ency for elimination of HCl from 
the molecule is very slight, so that 
byproduct olefine formation is al- 
most nil. At present allyl chloride 
is being used for the synthesis of 
derivatives such as the alcohol, the 
isothiocyanate (mustard oil), barbi- 
turates, amines, and cyclopropane. 
Allyl aleohol is readily oxidized to 
acrolein : 
H.C = CH — CH,— CH + 1/20, 
> H.C = CH — CHO+ H.0 


Glycerine Intermediates and Derivatives 


Boiling Density 
Compound Formula Point 20/4 
Allyl chloride CH:CH-CH2Cl 44.9 0.9374 
Trichloropropane CH:Cl-CHCI-CH:Cl 156 1.3905 
Ally] alcohol CH=CH-CH.OH 96.9 0.8520 
Ally] isothiocyanate CH:=CH-CH:NCS 151 
Allyl ether (CH=CH-CH:2-)0 94.3 0.8059 
Allyl mercaptan CH=CH-CH2SH 
Allyl amine CH:=CH-CH:N He: 
Acrolein CH=CH-CHO 52.4 0.340 
Allyl propionate 124 
Diallyl phthalate CuO. 145 (1 mm.) 
g-chloro allyl alcohol CH=CCI-CH:0OH 
Epichlorohydrin OCH:CH-CH-Cl 117 1.1801 
Dichlorohydrin (1,2) CH:Cl-CHCI-CH,0H 182 1.3616 
Dichlorohydrin (1,3) CHCl-CH(OH)-CH:Cl 175 1.3645 
Glycidol OCH:CH-CH,OH 55 (10 mm.) 1.1151 
Glycidy] isopropyl ether OCH:CH-CH:2-0-C3H; 137 0.9185 
a-lsopropy] ether of glycerol C;:H;-O-CH:-CH(OH)-CH:0OH 88 (4 mm.) 1.0189 
Di-isopropy] ether of glycerol 
heny] ether of gl Clie CHs-CH(OH)-CHs- 

a-Methy] a’pheny] ether of glycero C ( 

O-C.Hs 278 1.1036 
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76,000,000 lb. in 1939 coincident 
with the present period of stabilized 
glycerine prices. This appears too 
great a recovery to be accounted for 
merely by the general increase of 
business activity. It is also highly 
probable that the experience of high 
glycerine prices in 1937-8 played a 
not inconsiderable part in inducing 
explosives manufacturers to inecor- 
porate larger proportions of dinitro- 
glyeol in the nitroglycerine type ex- 
plosives. 

It is apparent that future increases 
in glycerine consumption will be 
largely dependent as much on price 
stability as on a reasonable price 
level. 

Under these cireumstances the op- 
portunity for a synthetic process 
appears to lie in its power not only 
to stabilize prices but also to guaran- 
tee a virtually inexhaustible potential 
supply of high grade glycerine 
at a reasonable price. The realiza- 
tion of this fact will in our opinion 
tend to act as a stimulus to indus- 
trial developments leading to new 
uses of glycerine — developments 
which might never be embarked upon 
in the absence of such guarantees. 


The conjugated system of double 
bonds in acrolein makes for 1-4 ad- 
ditional reactions and ean lead to a 
wide variety of compounds. The 
polymers of acrolein, of course, are 
well known. Allyl esters are pre- 
pared easily from the alcohol, and 
are used for the manufacture of per- 
fumes and resins. 

Epichlorohydrin is undoubtedly 
the most interesting of the inter- 
mediates so far as the synthesis of 
glycerine derivatives is concerned. 
Fortunately this chlorine-containing 
epoxide is readily isolated and actu- 
ally more easily obtained than glye- 
erine itself. The reactivity of epi- 
chlorohydrin lies in its epoxide ring, 
and generally speaking any com- 
pound with an active hydrogen atom 
ean be made to open the ring in the 
following manner: 


RH + H.C (O) CH — CH; Cl 
> RIC — CH (OH) — CH, Cl 


The resulting chlorohydrin can then 
be reacted further, so that an un- 
limited mumber of glycerine deriva- 
tives becomes readily available. 

In the accompanying table a few 
of these compounds are listed to- 
gether with some of their physical 
constants. It is to be expeeted that 
many of these derivatives will find 
use in the solvent, plastics, and phar- 
maceutical fields, and as intermedi- 
ates for further synthesis. 
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Improvements Introduced in 
Milis-Packard Chambers 


ANDREW M. FAIRLIE 


Consulting Chemical Engineer, Atlanta, Ga. 


Chem. & Met. INTERPRETATION 


Most recent chamber sulphuric acid construction in the United States 
has employed the Mills-Packard type of truncated, conical, water- 
cooled chamber which requires only about 40 percent of the cham- 
ber volume needed by a conventional box chamber plant. The 
author briefly reviews improvements that have been made in recent 
years in Mills-Packard installations, and describes in more detail 
the means by which the two latest installations have increased the 
water cooled area and reduced chamber pan depreciation.—Editors. 


ILLS-PACKARD water-cooled sul- 
M phurie acid chambers were 
first used in England, the earliest 
plant having been built in 1914. The 
chambers were built in the shape of 
a truncated lead cone over the 
surface of which cooling water was 
distributed. Earlier design required 
redistribution of the water at several 
levels owing to the method of sup- 
porting the lead eurtains. Further- 
more, in the older chambers, it was 
impossible to water cool the walls of 
the acid pan. Such pans were some- 
times of the luted type, and some- 


times burned on, but in both eases 
it was necessary to place a water 
collecting trough above the top of 
the pan owing in the first instance 
to the need for preventing water 
from flowing into the lute, and in 
either case to the fact that the ecus- 
tomary method of reinforcing the 
pan was to brace a number of boards 
suitably against the outside of the 
pan upstand. 

Improvements until re- 
cently were described completely by 
the author in a paper before the 
American Institute of Chemical En- 


gineers (Trans. A.I.Ch.E., 33, 569, 
1937; abstracted at length in Chem. 
d Met., Dee. 1937, p. 728-732.). For 
example, a new method of support- 
ing the lead curtains eliminated the 
water redistributing troughs at vari- 
ous levels. Extremely large cham- 
bers, greater than 28 or 30 ft. bottom 
diameter, were found to be less 
efficient than those of less than 28 
ft. bottom diameter. Hence, for in- 
stallations where the number of smali 
chambers would become excessive, a 
new divided chamber was designed to 
retain the advantages of the small 
chamber, yet occupy about the same 
space as the large chamber. This 
was accomplished by what may be 
described as splitting the large 
chamber down the middle and mov- 
ing the two halves apart to provide 
an alley between. At present, stand- 
ard chamber sizes are approximately 
7,000, 12,000 and 19,000 eu. ft., with 
37,000 cu. ft. divided chambers as an 
alternate arrangement for groups of 
the largest single chambers. 

The most recent improvements are 
found in two new installations, one 
of four chambers completed in Jan- 
uary 1940 for the American Zine 
Co. of Illinois at East St. Louis, IIL, 
and the other of two new chambers 
for the Farmers’ Fertilizer Co., Co- 
lumbus, Ohio. The first chamber of 
this last installation was completed 
in May, 1940, the second in Decem- 
ber of the same year. 

The new features, for which pat- 
ents are pending, encompass a 
method of supporting the sides of 


Mills-Packard chamber in various stages of construction, 


being placed with aid of movable wood form, at center: 


with steel framing (view looking up) at left: lead curtain and part of two completed chambers, at right 


IN 
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the chamber pan, to permit its be- 
ing water cooled. The braced boards 
formerly used to prevent the outward 
bulging of the lead have now been 
disearded in favor of a series of up- 
standing ribs of either hard or soft 
lead, which are burned to the pan 
upstand about 2 ft. apart around its 
circumference. Each rib, about 13 to 
2 in. wide, is as high as the pan 
upstand. The ribs are encircled by 
one or more adjustable iron or steel 
bands, resting in notches in the ribs. 
This construction makes it possible 
to locate the trough for the collection 
of the warmed water at a point be- 
low the top of the pan upstand, and 
preferably on the chamber floor. 
Owing to the new construction 
the cooling water is now able to flow 
to the bottom of the chamber, in- 
stead of being interrupted at or 
above the top of the pan upstand, 


increasing the area of water-cooled 
surface by 5 to 10 percent, depend- 
ing on the size of the chamber. The 
walls of the pan, and the acid con- 
tained in it, which were not formerly 
even air cooled, are now water 
cooled; and the most rapidly cor- 
roded part of the chamber, that is, 
the angle formed by the junction of 
the pan bottom with the pan up- 
stand, is now water cooled. 

The accompanying views are some 
of those taken during construction 
of recent Mills-Packard installations. 

The new type chambers are suit- 
able for the construction of new 
Mills-Packard plants; for increasing 
the capacity of existing box chamber 
plants; or for the replacement of 
worn out box chambers. 

Compared with the old fashioned 
air cooled box chamber, the Mills- 
Packard type lowers construction 


cost by about 43 percent, while it 
reduces operating cost by the com- 
pactness of the installation; by de- 
creasing maintenance through use of 
much less lead and through water 
cooling of the lead; and by lowered 
fixed charges owing to lesser invest- 
ment and a smaller fire insurance 
rate. Cooling the chambers also 
lessens the effects of atmospheric 
changes, so that daily output is only 
slightly less in summer than in 
winter. 

Opposed to these advantages is 
the cost of cooling water. For the 
19,000 cu. ft. chamber, about 18 
g.p.m. of water is required, or about 
2,000 gal. per net ton of 60 deg. 
Bé. acid produced. When the warm 
water must be cooled in a spray pond 
or tower and recirculated, the make- 
up water requirement is about 120 
gal. per ton of product. 


Opportunities for Chemical Engineers in Fuel Technology 


H. J. ROSE Mellon Institute of Indusirial Research, Pittsburgh, Pa. 


LaTEest FiGures on enrollment by 
courses in the 53 mineral technology 
schools of this country show that 
there were a total of 3,538 under- 
graduate and graduate students en- 
rolled in petroleum and natural gas 
courses. In solid-fuel technology the 
total was 24 students! This is in 
spite of the fact that there are four 
times as many men employed in the 
latter industry. 

Just what meaning does this have 
to chemical engineers? How might 
they fit into this new field? 

To-day, the coal industry is suffer- 
ing from an acute shortage of fuel 
technologists. Our universities are 
only beginning to recognize this need, 
and to date few courses have been 
offered in the field. It will be many 
years before the supply of technical 
graduates who definitely look for- 
ward to working in these industries 
will equal the potential need for 
such men. 

For the present, coal and related 
companies have but one alternative. 
They must take graduate engineers 
from other fields and supply them 
the training necessary for the con- 
version. It has been found that 
chemical engineers are particularly 
well qualified to handle many types 
of fuel problems. Chemical en- 
gineering enrollments have been 
growing at such a rapid rate that 


Based on Lecture IV of the Mellon Insti- 


tute Technochemical Series, presented Nov. 
14, 1940. Reported by J. R. Fisher, 


concern has been expressed about 
the possibility of placing all of the 
future graduates. It is suggested 
that a reasonable number of chem- 
ical engineering students would find 
it worth while to consider employ- 
ment opportunities in some phase of 
fuel utilization, and to take some ad- 
ditional fuel courses with this in 
mind. 

There are many reasons for this 
new demand. Every phase of min- 
ing, preparing, marketing and utiliz- 
ing coal is constantly becoming more 
technical and complex. National de- 
fense measures are exerting the 
heaviest demands on all phases of 
this key industry. 

Recent achievements in the produc- 
tion of new synthetic products and 
chemicals have opened up manu- 
facturing opportunities for which 
both anthracite and bituminous coal 
are ideally suitable as the starting 
point. 

There are many other opportuni- 
ties in the processing and utilization 
of solid fuels that have been searcely 
touched in this country. The use of 
certain types of powdered fuel in 
Diesel engines is much more attrac- 
tive technically than might be sup- 
posed at first thought. Slagging 
gas producers using extremely low- 
grade fuels, often with the recovery 
of metallic values, have been sue- 
cessful abroad but are practically 
unknown in this country. 

The modern selling of coal has 
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become so technical and competitive 
that qualified combustion engineers 
are needed to work with the sales de- 
partments of large coal producers 
and wholesale distributors. 

Coal is perhaps less understood 
by buyers and sellers than any other 
major raw material. Through ignor- 
ance, it has too often been bought 
and sold merely on price instead of 
on value. Fortunately, coal produc- 
ing and sales companies now realize 
that coal should be sold on its merits. 

Manufacturers of coal handling 
and industrial furnace equipment 
are another source of employment. 
Byproduct coke and manufactured 
gas plants use technical graduates 
of chemical engineering schools ex- 
tensively for operation and manage- 
ment. 

There are a number of companies 
engaged in the design and manu- 
facture of commercial heating equip- 
ment who need engineers with fuel 
training, both at the factory and for 
sales. 

Published figures and observation 
indicate that the seale of earnings 
of men in the technical, supervisory, 
and management phases of fuel pro- 
duction and utilization are equal or 
better than those in other basie in- 
dustries. Owing to the shortage of 
capable and well-trained men, and 
the far-reaching technologie changes 
that are in progress, opportunities 
for advancement in this field are un- 
precedented. 
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OTTON LINTERS, the fuzzy ma- 
terial adhering to cottonseed 
after ginning, did not become com- 
mercially significant until about sixty 
years ago when cottonseed processors 
realized it was advisable to remove 
some of these short fibers in order to 
reduce the quantity of oil lost through 
absorption. But until World War I 
and the advent of the rayon industry, 
the American cottonseed industry had 
never progressed very far toward 
efficient remeval of linters. 

This by-product has long been 
utilized as a stuffing material in the 
production of mattresses, comforts, 
cushions and upholstery. Cotton 
linters was not used extensively by 
the chemical industry, however, prior 
to the large-scale production of nitro- 
cellulose explosives during World 
War I. At that time the Federal 
government licensed all cottonseed 
mills so as to control the production 
of a maximum amount of linters, an 
accomplishment never before attained 
in regular commercial practice. 

The cessation of hostilities de- 
stroyed this market for the fiber. 
The era that followed the war, how- 
ever, witnessed the development of a 
number of new industries using vari- 
ous grades of cotton linters as raw 
materials. These enterprises include 
rayon, cellulose lacquers, cellulose 
plastics, and pyroxylin-coated tex- 
tiles, as well as explosives. Today 
cotton linters is strategie both in 
war and peace. 

The removal of the fiber from cot- 
tonseed is accomplished by means of 
a gin of the same general design as 
that employed in the separation of 
the staple cotton (lint) from seed 
cotton. Circular saws, set close to- 
gether and revolving at high speeds, 
pull the linters through ribs too small 
to allow the seed to pass. This re- 
ginning process is usually spoken of 
az “delinting.” The quality of cotton 


*Fellowship Assistant, Multiple Fellow- 
ship of the Cotton Research Foundation, 
Mellon Institute of Industrial Research, 
Pittsburgh, Pa. This paper is based on a 
thesis presented in partial fulfillment of the 
requirements for the M.A, degree. This work 
was made possible through a Scholarship in 
Chemical Economics supported by the Cot- 
ton Research Foundation, Memphis, Tenn., 
the research agency of the National Cotton 
Council 


Cotton Linters as a Source 
Of Chemical Cellulose 


GEORGE D. BIEBER ™ School of Business Administration, University of Pittsburgh, Pittsburgh, Pa. 


Chem. & Met. INTERPRETATION 


The United States is the world’s largest producer of cotton linters, a 
byproduct of the cottonseed industry. Approximately 50 percent of 
the annual consumption is utilized by the chemical industry in the 
production of rayon, dopes, films, lacquers, plastics and pyroxylin 
coated textiles. For two decades the annual supply has proved ade- 
quate to meei normal demands. However, the augmented quantities 
of nitrocellulose explosives required by the national defense program 
probably will severely strain this equilibrium.— Editors. 


linters is largely determined by the 
number of pounds removed per ton 
of seed processed, and the trade 
classifies them into three major 
grades as follows: 

1. First euts: a light ginning re- 
moving the longest fibers. Cuts 
range from 30 to 75 lb. per ton of 
seed. 

2. Mill runs: a heavier ginning 
removing from 100 to 175 lb. or more 
per ton of seed. 

3. Second cuts: the cottonseed, 
after removal of the first eut, is sub- 
jected to a second ginning, producing 
an additional 100 to 150 lb. of short 
fibers per ton of seed. 


The annual domestie production of 
eotton linters from 1899 to 1938, 
inclusive, and the rate of growth 
using the output of 1899 as a base 
of 1.00, are shown in Table I. 

The percentages of first cuts, see- 
ond euts and mill runs for recent crop 
years are shown in Table II. An ex- 
amination of the table reveals that 
second eut linters, the grade prin- 
eipally consumed by the chemical in- 
dustry, represents from 45 to 56 per- 
cent of the total quantity produced.’ 

The United States has been the 
largest producer of linters and in re- 
eent years has exported approxi- 
mately 200,000 to 250,000 running 
bales annually. Imports have been 
negligible to date, but there is a 
tendency for them to increase. 


1 Second cuts are used by the chemical 
industry because they are cheaper than the other 
two grades and just as suitable for bleaching 
purposes. 
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Table I—Cotton Linters Production 
(1899-1938) 


Growth! Running Bales Rate of Growth 
ear Produced? (1899 = 1.00) 
1899 114,544 1.00 
1905 230,497 2.06 
1910 397 ,628 3.47 
1915 944,640 8.25 
1916 1,300, 163 11.36 
1917 1,096 ,422 9.58 
1918 910, 236 7.95 
1919 595 ,093 5.20 
1920 429 ,005 3.75 
1921 382,375 3.34 
1922 590 , 537 5.16 
1923 639 , 540 5.58 
1924 857 , 962 7.50 
1925 1,044,495 9.12 
1926 1,041,864 9.05 
1927 875,121 7.65 
1928 1,085,766 9.47 
1929 1,038,170 9.05 
1930 823,944 7.19 
1931 75 , 667 7.64 
1932 741,401 6.48 
1933 800 , 526 7.00 
1934 805,083 7.02 
1935 76,215 7.65 
1936 1,126,873 9.84 
1937 1,470,528 12.82 
1938 1,115,916 9.75 


1 The cotton season begins August first and 
ends the following July thirty-first. 

? For statistical purposes a running bale of 
cotton linters is assumed to be a package of the 
raw material weighing 625 pounds. 

Data of the U. S. Dept. of Commerce, Bureau 
of the Census, Cotton Production and Distribution. 


Table Il—Percentages of First Cut, 
Second Cut and Mill Run Linters Pro- 
duced during the Crop Years 1930 to 
1938 


Growth First Second Mill 
Year Cut Cut Run 
1930 16.9 51.3 31.8 
1931 17.6 46.4 36.0 
1932 17.1 45.8 37.1 
1933 17.8 48.6 33.6 
1934 19.5 48.6 31.9 
1935 21.6 48.8 29.6 
1936 24.4 47.3 28.3 
1937 24.4 51.5 24.1 
1938 23.8 56.2 20.0 


Calculated from data of the U. S. Department 
of Commerce, Bureau of the Census. 
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Fig. 2—Index of rate of rayon production and 
cotton linters consumption; 1929 — 100 


linters (1916-1939). 


| Cotton Linters | 


[ First cuts } 


| Mill runs | Second cuts | 
[ | 
Surgical Low 
Gouze Rope Mattresses 
Bandages Wicks Pads Explosives 
Absorbent Twine Upholstery oo 
cotton Carpet Cushions & Plastics 
filler Comforts Photographic 
There are no organized markets Fig. 1 — Utilization by pe na 
for the sale of this cellulosic ma- industry of the three Cellulose- 
terial. It is purchased for the non- grades of cotton linters Fn 
chemical industry through a merch- 


ant or broker on the basis of samples 
drawn from specific lots. When 
utilized for chemical purposes it is 
either bought directly from oil mills 
or through brokers. 

Fibers destined for consumption 
in the chemical industry are analyzed 
for their cellulose content, usually by 
a method approved by the American 
Oil Chemists’ Society. Seventy-three 
percent of cellulose is at present 
taken as the basis grade, with prem- 
iums or discounts of one dollar per 
ton for each one percent differential. 
Linters containing less than 70 per- 
cent of cellulose may be rejectable 
under standard contract provisions. 

The aggregate supply (annual pro- 
duction plus earryover of previous 
year), consumption and carryover 
of cotton linters are given in Fig. 3. 

Linters is used as a raw material 
in the manufacture of many products. 
The consumers of the fiber fall into 
four main classes: the chemical, auto- 
motive, mattress, and furniture in- 


dustries. There is no agency at pres- 
ent which compiles separate data on 
consumption by these four groups. 
Table III, however, shows a break- 
down of the estimated utilization of 
the primary product in the above- 
mentioned industries for the 1937- 
1938 crop year. There is reason to 
Table III—Annual Domestic Consump- 


tion of Cotton Linters for the Crop 
Year 1937-1938 


Industry Running Bales 
130,000 
,000 
150,000 


believe that the consumption of the 
fiber in this year is representative. 
On this assumption, it should be 
noted that the chemical industry 
under normal conditions uses about 
50 percent of the total quantity. 
Rayon Industry—aAs will be seen 
later, the rayon industry is the 
largest user of that portion of the 
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Fig. 3—Aggregate supply, consumption and carryover of cotton 
Data from U. S. Dept. of Agriculture 


fiber consumed by the chemical in- 
dustry. Table IV _ presents the 
annual consumption of this raw ma- 
terial in the making cf synthetic 
fibers according to process of manu- 
facture. 

In view of the phenomenal growth 
of rayon, it would normally be ex- 
pected that the quantity of linters 
consumed in this industry would in- 
crease proportionally (Fig. 2 above). 
This relationship was apparent from 
1929 to 1935 and would probably 
still hold were it not for the fact 
that linters in recent years has 
had to share the market with puri- 
fied wood pulp. Table V_ presents 
the percentage of cotton linters 
utilized as a ratio of the total pulp 
consumed in each process. 

In the viscose process, which in the 
last eight years has accounted for 
from 70 to 80 percent of the total 
rayon produced in the United States, 
cotton linters and wood pulp compete 
on a price basis. Even in the early 
days of manufacture, viscose pro- 
ducers discovered that they could 
blend cotton linters with the cheaper 
sulphite wood pulp. But research 
proved that under existing price re- 
lationships viscose rayon could be 
manufactured more economically by 
decreasing the linter pulp content. 
At present most viscose producers 
are not using the latter at all. On 
the other hand, both the acetate and 
cuprammonium processes have been 
using cotton linters practically ex- 
clusively. 

Therefore it is obvious that, as- 
suming that technological and price 
factors do not change, the future of 
cotton linters in the rayon industry 
will depend largely upon the quan- 
tity of acetate rayon produced. It is 
generally recognized by industry, 
however, that cotton linters must be 
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used to produce a high quality rayon. 
Hence it should not be overlooked 
that these specialty yarns may also 
consume large amounts of the raw 
material when and if they come into 
widespread use. 

Linters has served as the raw ma- 
terial for cellulosic sausage casings. 
Further research developments may 
eut down the consumption in this 
industry since attention is being di- 
rected toward the production of pro- 
tein casings. 

Plastics Industry.—The most im- 
portant cellulose plasties are those 
made from cellulose acetate and nitro- 
cellulose. No exact data on the quan- 
tities of cotton linters utilized in their 
production are available. The Bureau 


of the Census, however, furnishes 

data on the production of these 

plastics. From this information and 


from the assumptions that the per- 
centage of cellulose acetate in the 
plastie is 60 and that approximately 
0.66 lb. of purified cellulose is nee- 
essary to produce one |b. of cellulose 
acetate, the annual consumption in 
this type of product can be estimated. 
Similarly, 0.65 lb. of the raw ma- 
terial is required to produce one |b. 
of nitrocellulose and the percentage 
of nitrocellulose in the plastic can be 
taken as 74. Table VI presents the 
quantity of linters consumed in the 
production of cellulose acetate and 
nitrocellulose plastics estimated by 
use of these factors which have been 
checked with various authorities in 
the industry. 


Table V—Percentage of Cotton Linters Utilized as a Ratio of 
Total Pulp Consumed in Each Process in the United States 


table 


An examination of this 
brings out the fact that the older 
nitrocellulose plastic industry, after 
experiencing adverse conditions from 
1931 to 1935, rallied from 1935 to 


1938 and again in 1939. Cellulose 
acetate sheets, rods, and tubes, on the 
other hand, have experienced a steady 
growth from 1933 to 1937. In 1938 
production of these plastics was de- 
creased greatly. This decrease, how- 
ever, was more than offset by the in- 
troduction of cellulose acetate mold- 
ing powder, which consumed 7,100 
running bales of linters during the 
latter year. The increasing im- 
portance of related derivatives, such 
as the aceto-butyrate, warrants the 
belief that this outlet for linters will 
continue to expand. Judging from 
the experience in Great Britain re- 
specting the utility of cellulose tri- 
acetate in aviation, there is reason to 
believe that the market for this com- 
pound will expand materially. In 
1939 the total quantity of fiber con- 
sumed in the plastics industry 
reached an all-time high of 30,260 
running bales. 

Pyroxylin-Coated Textiles and Ni- 
trocellulose Explosives.—In a similar 
manner the annual consumption of 
linters in the pyroxylin-coated tex- 
tile and explosive industries was cal- 
culated from data of the Bureau of 
the Census and the Bureau of Mines. 
Table VII gives these estimates from 
1931 to 1939, inclusive. 

Pyroxylin-coated textiles are ex- 
pected to experience increasing com- 


Percentage of Linters Pulp Consumed 


petition from other coating materials 
as the latter come into more prev- 
alent use, thus restricting the con- 
sumption of cotton linters in this 
industry. 

Cellulose Dopes and Lacquers.— 
No attempt has been made to esti- 
mate the annual quantity of cotton 
cellulose consumed in the production 
of cellulose dopes and lacquers, be- 
eause sufficient data are not avail- 
able. Dr. C. M. A. Stine* states 
that in 1935 pyroxylin dopes, films, 
and lacquers utilized a minimum of 
11,000 tons of cotton linters. 

Total Consumption of Linters in 
the Chemical Industries—On the 
basis of the estimates made in the 
previous sections, Table VIII gives 
the manner in which the chemical 
industries utilized cotton linters in 
the calendar years 1937 and 1939. 
These data show that the rayon in- 
dustry used some 70 percent of the 
total quantity of cotton linters con- 
sumed in the chemical field. 

* Proceedings of the Second Dearborn Conference 


of Agriculture, Industry and Science, p. 12, Dear- 
born, Mich., Farm Chemurgic Council (1936) 


Table ViII—Running Bales of Cotton 
Linters Consumed in the Production of 
Pyroxylin-Coated Textiles and Nitro- 
cellulose Explosives (1931-1939) 

Pyroxylin-coated Nitrocellulose 


Year Textiles Explosives 
1931 4,130 850 
1932 3,180 490 
1933 4,450 560 
1934 5,580 710 
1935 6,710 690 
1936 8,080 910 
1937 8,550 1,000 
1939 8,170 


Table IV—Approximate Dorestic Consumption of Linters in the 
Manufacture of Synthetic Fibers by Processes (1929-1937) 


Linters Pulp in Thousands of Tons 


— Running 


Viscose and Nitro- Viscose and Nitro- Bales 
Year Cuprammonium Acetate cellulose Total Year Cuprammonium Acetate cellulose Consumed* 

29 100 100 36 18 3 4 120,000 
30 100 100 36 Se 20 3 3 125,000 
ee 31 100 100 37 Sa 24 5 3 154,000 
32 100 100 41 21 6 4 149 ,000 
36 100 100 46 1933 35 14 4 254 ,000 
35 100 100 44 34 13 2 236 ,000 
ee 27 100 t 7 Se 32 18 tT 246 ,000 

9 100 23 14 28 Tt 202,000 


+ Production discontinued in 1934. 
cit., p. 15. 


Table VI—Consumption of Cotton Linters in the Production of 
Cellulose Acetate and Nitrocellulose Plastics* (1929-1939) 


Cotton Linters Consumed in Running Bales 
Cellulose Acetate 


t Data not available. 
Report on Development and Use of Rayon and Other Synthetic Fibers, op. 


* Calculated on the basis that 1.5 Ib. of linters yields 1.0 lb. of pulp. 
+ Production discontinued in 1934. 
Data not available. 
Report on Development and Use of Rayon and Other Synthetic Fibers, p. 13, 
Washington, D. C., Department of Agriculture, October, 1938. 


Table VIII—Quantities of Cotton Linters Consumed in the 
Chemical Industries (1937 and 1939) 


~ 1937 1939 
Sheets, Molding Nitrocellulose ~ 
rods, and Powder Sheets, rods, Running Per- Running Per- 
Year tubes and tubes Total Products Baies centage Bales centage 

1933 9,17 11,550 35,000a 12.2 35 ,000a 10.2 

1934 nt?!  sekeee 9,525 14,155 Cellulose acetate plastics. soo Ee 4.4 19,980 5.8 

1935 12,460 22,560 Nitrocellulose plastics. ..... 13,650 4.8 10,280 3.0 

a a: 13,040 25,540 Sausage casings............ 10,400 3.6 10,400 3.0 

1937 i are 13,650 26 , 350 Pyroxylin-coated textiles.... 8,550 3.0 8,170 2.4 

1938 . 6,600 7,100 8,900 22,600 Transparent sheeting....... 3,000b 1.1 3,000b 0.9 

8,800 11,180 10, 280 30, 260 1,000 0.3 1,000c 0.3 

* Because it is impossible to determine accurately the displacement of NS on oe 286 , 300 100.0 342,830 100.0 


linters by wood pulp, and also because the quantity is not considered of 
sufficient magnitude to affect seriously any conclusions reached on the 
basis of 100 per cent cotton linters, the above estimates were made on that 


assumption. 
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a Assumed to be the same as in 1935. 
b Rough approximation. 


c Assumed to be the same as in 1937. 
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Chemical Man-Power 


For National Defense 


SUMMARY AND 


CONCLUSIONS 


About 65,000 to 70,000 men will be needed to man America’s muni- 
tions plants. Something like 4,000 of them must be chemically trained. 
This large requirement in addition to redoubled needs of the rest of 
chemical industry and heavy Governmental needs threatens to pro- 
duce a “bottleneck” next summer. The only solution is to establish 
intensive training programs and do so quickly. Government is will- 
ing to help and has appropriated millions of dollars to do so, but 
industry must take the initiative. The first job is to evaluate the per- 
sonnel demand, analyze the supply, then study Government training 
programs to see which one best satisfies the particular requirement. 


Evaluating Personnel Demand 


1zING uP the 1941 personnel 

problem for all of chemical in- 
dustry is difficult because it involves 
so many indeterminate factors. Na- 
tional defense means more than 
munitions plants. It means new con- 
struction by private capital and 
overloading existing plants to sup- 
ply the enormous needs of chemical 
raw materials. What the total man- 
power requirement will be is a big 
question-mark. Smokeless powder, 
high explosives, and ammunition 
loading plants alone are estimated 
to require 65,000 to 70,000 workers 
under the present munitions plan. 
About 4,000 of these must be chemi- 
cally trained men for various super- 
visory jobs and chemical control. In 
addition to this huge requirement 
for plant operation, the Army will 
probably need upward of 2,000 
chemically trained inspectors. 

This 6,000 man requirement added 
to the unknown thousands needed by 
other chemical and equipment manu- 
facturers for national defense and for 
industry’s normal annual replace- 
ments, will produce a_ personnel 
shortage hitherto unknown in chemi- 
eal circles. 

Until now the probable personnel 
shortage of professional chemical 
workers has been obseured by the 
more serious shortage of machinists, 
mechanies, and other skilled shop 
workers. Even Government agencies 
which ‘would normally anticipate 
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labor demands for chemical industry 
have spent all their time and facili- 
ties on other industries such as air- 
planes, airplane motors, machine 
tools and shipbuilding. That is logi- 
eal and necessary, but it puts chemi- 
eal industry in a_ position of 
responsibility for its own labor 
problems. Unless steps are taken 
immediately to provide necessary 
training, a shortage cannot be 
avoided. 

Summer Shortage—Next summer 
is the time when the pinch will come. 
The first six months of 1941 will be 
a time of big expansion. Many 
plants will be in the construction 
stages. They will require chemical 
engineering designers and equipment 
specialists. In general, the con- 
struction companies themselves do 
not have large staffs of chemical en- 
gineers. When they receive plans 
for a plant, chemical engineering 
has already been done by the oper- 
ating companies in most cases. 
Problems of mechanical and civil 
engineering are left to the builder. 
The big need, therefore, will be for 
superintendents, supervisors, fore- 
men, plant engineers and chemists 
when the plants are completed. 

Every effort is being made to fin- 
ish munition plants ahead of sched- 
ule because it is likely that many 
more will come later. DuPont’s 
Memphis powder plant for the Brit- 
ish has been operating for more than 


a month. Part of the Charlestown, 
Ind., smokeless powder works will 
be ready this spring. Radford, Va., 
powder plant (Hercules) will he 
ready early in the summer. But the 
big high explosives plants (Wil- 
mington, Ill. and Weldon Springs, 
Mo. and Sandusky, Ohio) will not go 
into operation until Fall. 

Companies operating these plants 
are now, and have been for six 
months, recruiting teehnical men. 
They have organized comprehensive 
training programs in conjunction 
with existing powder and TNT 
plants and are giving the new men 
both plant and classroom education. 

Of course, many of the men thus 
trained have been recruited from 
present employees. One company 
made not one but three thorough 
studies of its technical personnel to 
find men who might be adapted to 
this type of work. They looked for 
production-minded men because mak- 
ing munitions is a production job. 
It involves no sales or research ef- 
forts. 

The foregoing remarks have been 
predicated on the present defense 
planning. If the authorities consider 
it necessary to put preparedness on 
the basis of a 4,000,000 man army 
instead of 2,000,000 men—and thei 
decision is more likely than not— 
then personnel procurement will be 
doubly hard. Total construction and 
equipment cost of the powder and 
ammunition plants underway at the 
start of the new year was in excess 
of $300,000,000. Operating funds al- 
ready allotted to these plants as 
erders for finished products totaled 
another $350,000,000. Yet to come 
are munitions works costing in ex- 
cess of $150,000,000 under present 
appropriations. However, it is ex- 
pected that the President will soon 
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ask Congress for additional appro- 
priations to build a second large- 
seale chain of munitions plants. It 
is likely that most of these will be 
located west of the Mississippi river 
just as the first group was located 
east of the river. First significant 
move in that direction was the re- 
cent announcement of a small arms 
ammunition plant for Denver, Colo., 
to be operated by Remington Arms. 

Every day the status of the de- 
fense program changes, but at the 
time this report was prepared (Jan. 
10, 1941), contracts awarded by the 
War Department included the plants 
in the accompanying tabulation. A 
discussion of the newer contracts 
appears elsewhere in issue 
(p. 117). 

Munitions Plants— Four smoke- 
less powder plants are being built 
(one at Memphis, Tenn., is operated 
by du Pont for the British). They 
will employ about 22,000 men alto- 
gether, of which more than 1,000 
will necessarily be chemically 
trained. Smokeless supervisors, fore- 
men, chemical engineers and acid 
supervisors and chemists, are the 
principal classifications into which 
these men will fall. Two companies 
said that they planned to use chemical 
engineers as long as they are avail- 
able because they are more mechani- 
eal minded. Chemists will be used 
in the laboratories and on the super- 
visory staffs when chemical engineers 
are no longer obtainable. It will 
probably be necessary to fill in the 
ranks of the foremen and sub-fore- 
men with non-technical men who 
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Operators 


MANAGER 
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Typical organization chart for a Government-owned smokeless powder plant 
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Revised Table of the Army’s Munitions Plants Corrected to January 10, 1941 


Operating 
Type Contractor Cost Operator ‘unds ! Location Map 
Smokeless Powder.........- Hercules Powder. 36 ,390 ,000 ,500 ,000 adford, Va..... 
Bag Loading..........++.+ Equip. Goodyear ........... e+» 2,373,446 Goodyear Engrg. Corp.. 11,526,065 Charlestown, Ind....... 1 
i * * 6,800,000 Pulaski, Va............ 3 
TNT-DNT-Tetryl......... Stone & Webster............... 31,000,000 DuPont 17,700,000 Wilmington, Ill......... 4 
CO EEE Fraser-Brace Engineering Co..... 11,325,000 Atlas Powder.... 6, ,000 Weldon Springs, Mo.... 5 
* 11,000 ,000 Trojan Powder... * Sandusky, Ohio........ 6 
15,000,000 uPont * Morgantown, W. Va.... 7 
pee errr * 12,000,000 est.* Solvay Process Co...... + Kentucky (prob.)....... 8 
Ammonium Nitrate........ TVA. 6,500,000 Muscle Shoals.......... 9 
Small Arms Amm.......... Conse Siar Bros. & Walbridge, 7,500,000 Remington Arms 60,000,000 Kansas City, Mo....... 10 
Aldinger Co. 
Equip.-Remington Arms....... - 13,500,000 P 
Smal: Arms Amm.......... Constr.-* - 18,600,000 U. S. Cartridge......... 87,250,000 St. Louis, Mo.......... ll 
Equip.-Western Cartridge 
Small Arms Amm.........- Constr.- Remington Arms....... 87,449,880 Denver, Colo........... 12 
Equip.-Remington Arms 14,800,000 ‘ 
Ammunition Loading....... Bates & Rogers......... eccceee 11,500,000 Todd & Brown........ - 26,800,000 Union Center, Ind...... 13 
Ammunition Loading....... A. Guthrie & Co. 9,900,000 Day & Zimmerman..... 34,500,000 Burlington, lowa....... 1é 
Al Johnson Constr. Co. ; 
Ammunition Loading....... Hunkin-Conkey Constr......... 12,000 ,000 Atlas Powder.......... 28,000,000 Ravenna, Ohio......... 15 
Ammunition Loading....... Sanderson & Porter..........+++ 14,500 ,000 Sanderson & Porter..... 26,200,000 Wilmington, Ill........ 4 
Ammunition Loading....... ° 14,000,000 Proctor & Gamble...... ° Milan, Tenn........... 16 
Humble Oil & Refining.......... 11,857 ,000 Humble Oil....... 7,800,000 Baytown, Tex.......... 17 
(inel. $1,097,000 to equip existing plant under 5-year amortization) ! 
Activated Carbon......... National Carbon Co.........++. ,000,000 est.* National Carbon....... ° Fostoria, Ohio......... 18 
Activated Carbon.......... Barneby-Cheny ,000,000 est.* Barneby-Cheny........ Zanesville, Ohio........ 19 
Edgewood Arsenal expansion Chem, Warfare Service.......... 5,900,000 Chem. Warfare Service. . * Edgewood, Md......... 20 


* Not yet announced. 


1 Operating funds are for no standard period of time. They are from Army Ordnance appropriations. 


priations for Government plants. 
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have been given intensive training. 
Non-skilled and non-technical labor 
will be reeruited from the locality 
of the plants wherever possible. 

DuPont and Atlas TNT plants to- 
gether will employ about 6,500 men 
of which about 500 will be chemical. 
The proportion of technical men is 
higher in TNT manufacture than in 
powder-making and much higher 
than in ammunition loading. There 
is a still higher proportion of tech- 
nical men in synthetic ammonia and 
ammonium nitrate plants. 

In the case of ammunition load- 
ing, it is probcsle thit women will 
fill a large proportion of the un- 
skilled jobs as was the case in the 
World War. Certain advantages 
such as more careful attention to de- 
tails and greater manipulative dex- 
terity are claimed for feminine 
workers. There is also the advan- 
tage that they will not have to be 
surrendered to the army should the 
eall for man-power there become 
more intensive. In an accompanying 
photograph women are shown at 
work assembling gas masks at Edge- 
wood Arsenal. 

Salaries for munitions jobs are 
about the same as for comparable 
jobs in other chemical enterprises. 
Personnel men do not anticipate 
much increase due to competition for 
services. As to the hazards of the 
industry, powder companies can 
show records to prove that making 
explosives is much less hazardous 
than other industries, though the 
same factors might not apply in war- 
time. 

Government Service—In addition 
to the needs of these Government- 
owned industry-operated plants, the 
Government requires technical oper- 
ating personnel. The Chemical War- 
fare Service may spend as much as 
$12,000,000 in new construction at 
Edgewood Arsenal. It is building 
several other plants (mostly for gas 
masks and activated carbon) in con- 
nection with privately owned plants. 
The Army has five other arsenals, 
some of them employing as many 
as 4,000 men. Most of these are 
pretty well staffed already, but they 
represent another unusual outlet for 
technical men. Army Ordnance and 
the Defense Commission are expand- 
ing. Some of their work is highly 
technical in nature. The U. S. De- 
partment of Agriculture regional re- 
search laboratories (some of them 
not yet finished) are not completely 
staffed and they may be thrown into 
the national defense program. The 
U. S. Bureau of Mines is very much 
concerned with the domestie produc- 


tion of manganese, chromium, anti- 
mony and other raw materials. Ex- 
pansion there would mean more jobs 
for chemical engineers. 

Private Enterprise—Contracts for 
private construction chemical 
process industries were up from 
$82,000,000 in 1939 to $142,000,000 
in 1940 according to the MeGraw- 
Hill Construction News Service. The 
total for year-end proposed work 
was $115,000,000. These figures in- 


Wide World 
Last summer a cornfield and tobacco patch occupied this piece of land 
near Charlestown, Ind. Now a $74,000,000 smokeless powder plant, biggest 
in the U.S.A., is being built for the Army by duPont. When completed it will 
give employment to 10,000 workers: more than 5 percent will be chemical men 


dieate about a 75 per cent increase 
in new construction in 1940 over 
1939, some of which was probably 
due to national defense needs. How- 
ever, it must be pointed out that 
most of the new construction for de- 
fense has not yet been reflected in 
contract figures. Chem. & Met. edi- 
tors expect 1941 to be the biggest 
construction year the chemical in- 
dustries have ever had—even when 
Government plants are not included. 


Analyzing Man-Power Supply 


nouT 2,000 to 2,500 chemical 
engineering seniors will grad- 


uate from college this June. Some 
400 students will receive advanced 
degrees in chemical engineering. 
When the graduate and post-grad- 
uate chemists are added to this 
group, the total will mount to 
more than 7,000. 

Actually more than 14,000 stu- 
dents are enrolled in chemical engi- 
neering courses in colleges offering 
degrees in that course. But the 
Government would rather not press 
undergraduates into service unless 
there is no other solution. National 
defense is regarded as a continuing 
program—not an emergency for the 
next few months. If all resources 
of personnel raw material are de- 
pleted, an even more serious shortage 
may result a few years hence. 

Civil Service—There are some 
chemists and chemical engineers un- 
employed. Many of these are now 
on the registers of the Civil Service 


Commission in Washington. The 
Commission expects these registers 
to be quickly depleted as the force 
of the demand makes itself felt, and 
it will probably be necessary for 
new examination announcements to 
be made shortly. Probably the 
$2,000 grade of junior chemists and 
engineers will become depleted first. 
The present demand, however, is for 
specialized technologists for produc- 
tion, for economic research, for de- 
sign and for plant layout. 

An unassembled examination (re- 
quiring no written exam) is now 
open for all grades of powder in- 
spectors with stipulated salaries from 
$1,620 to $2,600 yearly. The prin- 
cipal requirement is 18 semester 
hours of organie chemistry, part of 
which may be substituted for with 
experience. C.S.C. examiners point 
out that after a man is appointed to 
Government service under such an 
examination, he may be quickly ad- 
vanced or transferred and his initial 
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salary may soon be raised. Other un- 
assembled examinations now open 


include: explosives chemist, junior 
engineer, engineer, and engineering 
draftsman. A recent announcement 
states that photographs are no longer 
required with these applications. 

The Civil Service Commission does 
not actually make appointments to 
Government jobs. It examines and 
certifies candidates, but the depart- 
ment needing an employee chooses 
him. 

Roster—Another activity of Gov- 
ernment designed to take stock of 
manpower is the Roster of Scientific 
and Specialized Personnel. Its job 
is to catalog by way of questionnaire 
the country’s resources in this type 
of manpower. To date the National 
Resources Planning Board has sent 
out 150,000 questionnaires, about 90,- 
000 of which went to chemical tech- 
nologists. The American Chemical 
Society and the American Institute 
of Chemical Engineers are cooperat- 
ing with the Board. A.C.S. has sent 
22,000 questionnaires to members, 50,- 
000 to non-members and 16,000 to 
1940 and 1941 college graduates, 
making up the bulk of the 90,000 
mentioned above. The work on the 
Roster has just begun, but most of 
the chemical professional workers 
have received questionnaires and 
more than half have been returned. 

In using this information, the 
Roster lists will be made available 
to the army (or other Government 
agency) which will then select the 
desired names and make contact with 
the individuals. 


Selective Service—Another factor 
that has an important bearing on 
supply is selective service. It is the 
policy of the System’s administrators 
in Washington that where the per- 
sonnel interests of defense industries 
and the conscript army conflict, in- 
dustry shall have priority. How- 
ever, interpretation of industrial 
needs by local boards varies widely 
across the country. Unless the boards 
classify the chemical engineer as an 
employee who “cannot be replaced 
satisfactorily because of a shortage 
of persons with his qualifications” 
the army may take a big toll of 1941 
chemical engineering graduates. This 
would be extremely unfortunate be- 
cause it is virtually impossible to 
replace 4 years of technical education 
with a 3 months training program. It 
would seem more practical for the 
SSS to conscript the non-technical 
man—the power for military train- 
ing (which can be done in a year) 
and defer the technical college trained 
men for industrial service. 
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Advisory Committee on Engineering Training for National Defense 


(Appointed Sept. 26, 1940 by John W. Studebaker, U. S. Commissioner of Education) 


Andrey A. Potter, Chairman, Dean of the School of Engineering, Purdue University 
H. P. Hammond, Dean of Engineering, Pennsylvania State College 
Thorndike Saville, Dean of Engineering, New York University 
B. M. Woods, Professor of Mechanical Engineering, University of California 


F. L. Bishop, Secretary of the Society for Promotion of Engineering Education 


R. E. Doherty, President, Carnegie Institute of Technology 
Gibb Gilchrist, Dean of Engineering, A. & M. College of Texas 


Ww. O. Hotchkiss, President, 


Rennselaer Polytechnic Institute 


R. S. McBride, Consulting Engineer, Washington, D. C. 
Gc. & Williams, President, Lehigh University 


Allan W. Horton, Jr. 


Administrative Assistant to the director of the program. 


Regional Advisers on Engineering Defense Training 


Regional Adviser 
Dean E. L. Moreland.... 


Prof. L. E. Seeley........ 
Dean S. C. Hollister... .. 
Dean J. W. Barker...... 
Pres. A. R. Cullimore.... 
Dean S. S. Steinberg..... 
Dean Blake R. Van Leer.. 
Prof. J. E. McDaniel..... 


Dean F. L. Wilkinson, Jr.. 


Dean C. E. MacQuigg.... 
Dean H. B. Dirks........ 


Dean A. S. Langsdorf. . 

Dean W. R. Woolrich... . 
Pres. M. F. Coolbaugh... 
Prof. R. L. Daugherty.... 


Address 


M. F. 
Cambridge, Mass. 

Yale University 
New Haven, Conn. 

Cornell University 
Ithaca, N. Y. 

Columbia University 
New York, N. Y. 

Newark College of Engineering 
Newark, N. J. 

Drexel Institute of Technology 
Philadelphia, Pa. 

U. of Maryland 
College Park, Md. 

N. C. State College 
Raleigh, N.C. 

Georgia School of Technology 
Atlanta, Ga. 


U. of Louisville 
Louisville, Ky. 


Carnegie Inst. of Tech. 
Pittsburg, Pa. 


Ohio State University 
Columbus, Ohio 
Michigan State College 
Lansing, Mich. 
Rose Poly. Inst. 
Terre Haute, Ind. 
Illinois Inst. of Tech. 
Chicago, 


U. of Iowa 
Iowa City, Iowa 


Washington University 
St. Louis, Mo. 

University cf Texas 
Austin, Tex. 

Colorado School of Mines, 
Golden, Colo. 

Calif. Inst. of Tech. 
Pasadena, Calif. 


Stanford University 
Stanford 
State College of Washingto: 
ullman, Wash. 


Region 
Number 


Area for Supervision 


Maine, Massachusetts, New 
Hampshire, and Vermont 
Connecticut and Rhode Island. 


New York State (except New 
York City) 
New York City and Long Island 


Northern New Jersey 


Eastern Pennsylvania, Southern 
New Jersey, and Delaware 
District of Columbia and 
Eastern Maryland 

North Carolina, South Carolina, 
and Virginia 

Alabama, Florida, Georgia, 

Mississippi, and astern 
Tennessee 

Kentucky, Southern Ohio, and 
Southwestern half of West 
Virginia 

Western half of Pennsylvania, 
Northeastern half of West 
and Western Mary- 


and 
mh half of Ohio 
Southern Michigan 


Indiana (except for Chicago 
industrial area) 

Illinois, Southern Wisconsin, 
and the Chicago industrial 
area in Indiana 

Iowa, Minnesota, Nebraska, 
North Dakota, South Dakota, 
Northern Wisconsin, and 
Northern Michigan 

Arkansas, Kansas, Missouri, 
Oklahoma, Western Tennessee 

Louisiana and Texas (East of 
Pecos River) 

Colorado and Wyoming 


Arizona, New Mexico, Southern 
California, and Texas (West 
of Pecos River) 

Northern California, Nevada, 
and Utah 

Idaho, Montana, Oregon, and 
Washington 


(Standard Oil Co. of Calif.) Secretary of the Committee and 
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Unskilled civilian jobs on the munitions assembly lines are often held by women 
because they are inclined to be more adept, more careful and are less suscep- 
tible to Army service. Edgewood Arsenal employs women for gas mask assembly 
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Typical 8-Weeks Basic Course in Explosives Under the Engineering College Defense 
Training Program 


Qualifications for Admission— Two years of an engineering school course of study 
(graduation with an engineering degree preferred) ; a good course in general college 


chemistry. 


Total Days 


a. Characteristics of military explosives, types and uses.............. 

b. Organic chemistry and chemistry of explosives.............-.seeee00. 12 

ec. Physical testing of explosives; laboratory and proving ground methods. . 4 

d. Physical testing of loaded components and complete rounds; shell, 

f. Manufacture and properties of explosives..............0..scccceeccees 8 

(1) Propellants; single base, double base, NH, FNH, strip. 

(2) High explosives; TNT, tetryl, mercury fulminate, lead azide, 
ammonium nitrate and picrate, Amatol, tridite, trimonite, black 
powder, primer and detonator mixtures. 

g. Metal components, types, sizes, shapes, etc.............cccccccecceecs 3 
h. Loading; bag loading, shell and bombs, shrapnel, pyrotechnics, fuses, 
2 


Actually there should be plenty 
of manpower for the army with- 
out tapping industrial brainpower. 
There are about 16,000,000 between 
21 and 35 years of age. The army 
wants 4,000,000 in five years. About 
1,000,000 more young men will reach 
the age of 21 each year during the 
life of the act. 

Industrialists who are concerned 
about selective service losses are ad- 


Government Training 


PROVIDE the difference between 
supply and demand, recourse 
must be had to intensive training and 
the Federal Government has provided 
three emergency programs as an aid 
to national defense. 


College Grade—$9,000,000 has been 
appropriated by Congress to the 
U. 8. Office of Education for finane- 
ing defense training courses in engi- 
nevring colleges. The courses are 
intensive—8 to 30 weeks in duration 
with the average about 300 classroom 
hours in 12 weeks. Engineering 
schools on tax-exempt properties and 
equipped to teach the required 
courses may participate. Curricula 
are set by the college and approved 
by an Advisory Committee on Engi- 
neering Training for Defense, which 
is composed of leading educators (see 
accompanying list). 

As of December 30, 1940, 444 
eourses had been approved in 91 
colleges in 44 States, the District of 
Columbia and Puerto Rico with a 
total enrollment of over 30,000 stu- 
dents. Other courses will be estab- 
lished as fast as they can be cleared 
through the Washington office. 

Since the Government pays the 
bills, no tuition may be charged for 
the courses; neither may the colleges 
profit because they must account for 
expenditures. Twenty-two field rep- 


100—1 


vised to size up their position as fol- 
lows: (1) list all employees, (2) 
eliminate all those over 35 and under 
21, (3) eliminate all those who are 
married or have other dependents, 
(4) eliminate all those who have 
physical defects that would bar them 
from the army, (5) check those 
among the remaining names that are 
key men, (6) go to the loeal board 
and look up their draft numbers. 


Programs 


resentatives of the program (see ac- 
companying list) are stationed in dis- 
tricts from Coast to Coast assigned 
to contact industry in an effort to 
establish courses in convenient schools 
(or at plants if administered by col- 
lege instructors). 

Industry is urged to take the 
initiative and suggest possible courses 
in order to expedite the program. 

Any engineering subject of college 
grade intended for immediate appli- 
eation may be taught. Courses es- 
tablished so far in the field of chemis- 
try are listed in the tabulation at 
the bottom of this page. A more 


complete though earlier list of courses 
and the schools participating is given 
in the tabulation on page 101. Also 
an outline of a sample curriculum is 
shown at left. 

Day school and night school courses 
are given. Applicants for study must 
have certain minimum qualifications 
set for each course by the college. 
The college may or may not give 
credit toward a degree as it chooses. 
Jobs are not guaranteed to the grad- 
uates. However, students completing 
the courses are eligible for civil serv- 
ice examinations. Also the college 
will aid in placement. In many cases 
courses are set up with definite jobs 
in mind. 

Vocational Education— A second 
training program administered by the 
U. S. Office of Education is for men 
of less than college grade. Admin- 
istered through vocational schools it 
is designed to finance: (1) pre-em- 
ployment refresher courses for skilled 
workers “rusty” in their trades (200- 
400 hrs.) and (2) up-grading of em- 
ployed workers (evening courses). 

A total of $26,000,000 was ap- 
propriated for this phase of the pro- 
gram. The forty-eight States ad- 
minister, through vocational schools, 
courses which have been approved 
by the Commissioner of Education. 
Of the 14 oceupational classifications 
in use now, two come within the 
seope of this report—“‘Chemicals” 
and “Ammunition.” Sixteen voca- 
tional schools throughout the country 
regularly teach industrial chemistry 
and these may offer the courses men- 
tioned. 

By October 31, according to a re- 
port dated December 14, 241,428 
trainees had received edneation in 
7.645 courses. And 100,567 were 
still enrolled in 4,421 courses. About 
50 percent of the trainees come from 
WPA rolls. All are selected through 


Selected List of Engineering Defense Training Courses for Chemical Men 


Chemical Courses Approved to December 30, 1940: Day or Students 
Course School Evening Weeks (Maximum) 

Chemistry in National Defense..... Tufts College............. Ev. 15 40 
Industrial Chemistry.............. Union College............. Ev. 25 65 
Chemical Plant Operation. ....... . Drexel Institute........... Ev. 28 200 
Chemical Engineering for Industrial 

University of Pennsylvania. . Day 23 125 
Chemical Testing and Inspection... North Carolina State College Day 12 32 
Elementary Industrial Chemistry... Carnegie Institute of Tech- 

Design of Chemical Plant Machinery 

and Equipment................ Ohio State University... ... Ev. 30 50 
Inspection of Materials of Chemical 

Ohio State University...... Ev. 25 35 
Technology of Heavy Chemicals In- 

ce University of Colorado..... Ev 22 20 
Testing of Chemicals and Other De- 

fense Materials... .......0-se:> University of Denver...... Ev. 24 30 
Explosives Courses Approved to December 30, 1940: 
Ohio State University...... Ev. 30 30 
eee . Case School of Applied Sci. Ev. 20 60 
Explosives Inspection............. Purdue University......... Day 12 35 
ces Kansas State University..... Day 12 50 
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ENGINEERING DEFENSE TRAINING PROGRAM 
Courses Approved to December 11, 1940* 


Alabama 
University of Alabama Correlation Course for Ordnance In- 
University spectors 
Industrial Safety and Safety Adminis- 
tration 


Mechanics and Strength of Materials 

Mechanisms and Elementary Machine 
Design 

Industrial Organization and Manage- 
ment, Time and Motion Study 


Arkansas 
University of Arkansas Engineering Drawing 
i. Fayetteville 
Colorado 


Colorado State College of Machine Design 

Agricultural & Mechanical Arts Engineering Drawing 

_ Fort Collins Materials Inspection and Testing 
University of Colorado Engineering Drawing and Machine 


Boulder Design (4 courses) 
Technology of Heavy Chemicals In- 
dustry 
University of Denver Testing of Chemicals and Other 
enver Defense Materials 
Connecticut 
Yale University Applied Mechanical Design 
New Haven Engineering Drawing 


Inspection of Materials 
Production Control 
Disirict of Columbia 
George Washington University Construction Materials, Properties, 


Washington _ Tests and Specifications 
Howard University, Washington Engineering Drawing 
Illinois 
Bradley Polytechnic Institute Engineering Drawing 
eoria 
Illinois Institute of Technology Machine Design 
Chicago Testing Methods 


Inspection Methods 

Time and Motion Study 
Industrial Management 
Drafting and Elementary Design 
Production Planning, Routing 


Indiana 
Purdue University Production Engineering (2 courses) 
Lafayette Production Supervision (2 courses) 


Engineering Drafting 
Materials Inspection 
Machine Design 
Materials Testing and Inspection (2 
courses) 
Explosives Inspection 
Rose Polytechnic Institute Materials Inspection and Testing 
Terre Haute Engineering Drawing and Machine 


Design 
University of Notre Dame Chemical Analysis of Metallurgical 
South Bend Materials 


Iowa 
Materials Inspection and Testing 
Kansas 
Kansas State College Engineering Drawing 
Manhattan Explosives 
University of Kansas Engineering Drawing 
wrence Machine Design 
Materials Inspection and Testin 
Production Engineering and beper- 
vision 
Louisiana 
hauisione Polytechnic Institute Engineering Drawing 
uston 
Southwestern Louisiana Institute Engineering Drawing 
Lafayette 


Iowa State College, Ames 


Maryland 
Johns Hopkins University lastics 
Baltimore Materials Inspection and Testing 
Massachusetts 
Harvard University, Cambridge Engineering Drawing 


Massachusetts Institute of 
Technology, Cambridge 
Northeastern University 


Ordnance Inspection 
Engineering Fundamentals 
Machine Design 


ton Materials Inspection and Testing 
Production Engineering and Super- 
vision 
Tufts College Chemistry in National Defense 
Medford Machine ign 
Michigan 
iio College of Mining and Machine Design 
Technology Materials Inspection and Testing 
_ Houghton Engineering Drawing 
University of Detroit Materials Inspection and Testing 
troit Drawing, Descriptive Geometry, and 


Shop Mathematics 
Production Supervision 
Production Engineering 
University of Michigan Production Engineering and Super- 
Ann Arbor vision 
Machine Design 
Materials Inspection and Testing 
Mississippi 
Engineering Drawing 
Materials Inspection and Testing 
New Hampshire 
Engineering Drawing 


Mississippi State College 
State College 


University of New Hampshire 
Durham 
New Jersey 
Newark College of Engineering Machine Design _ 
Newark Engineering Drawing : 
Materials Inspection and Testing 


Rutgers University, New Brunswick Machine Design 
Stevens Institute of Technology Introduction to Engineering 
Hoboken Elements of Engineering Drawing 
New Mexico 
New Mexico College of Engineering Drawing 
Agricultural and Mechanical Arts Materials Inspection and Testing 
State College Machine Design 
New York 
Time and Operation Study 
Gaging and Inspection Methods 
Production Control 
Union College Chemistry of Metals 
Schenectady Drafting and Drafting Room Practice 
Elementary Mechanics and Strength of 
Materials 
Engineering Materials and Manufac- 
turing Methods 
Industrial Chemistry 
Production and Cost Control 
North Carolina 
Agricultural and Technical College Materials Inspection and Testing 
of North Carolina. Greensboro 
Duke University, Durham Machine Design 
North Carolina State College Production Engineering 
Raleigh Machine Design 
Materials Inspection and Testing 
Chemical Testing and Inspection 
North Dakota 
University of North Dakota Engineering Drawing 
University Materials Inspection and Testing 
Oklahoma 
Oklahoma Agricultural and Production Engineering 
Mechanical College Machine Design 
Stillwater Materials Inspection and Testing 
Engineering Drawing 
Engineering Drawing (2 courses) 


New York University 
New York City 


University of Oklahoma 


Norman 
Ohio 
Case School of Applied Science Explosives 
Cleveland Elements of Motion Economy 


Fundamentals of Machine Design 
Inspector and Metallurgical Technician 
University of Cincinnati Materials Inspection and Testing 
Cincinnati Production Supervisor 
Pennsylvania 


Bucknell University ingineering Drawing 


Lewisburg Materials Inspection and Testing 
Carnegie Institute of Technology Engineering Drafting (2 courses) 
Pittsburg Production Engineering 


Elements of Metallurgical Engineering 
Testing and Inspection 

Machine Design 

Production Supervision 


Drexel Institute of Technology Production and Tool Engineering 


Philadelphia Machine Design 
Chemical Plant Operation 
Grove City College, Grove City Engineering Drawing 
Pennsylvania State College Fuel Technology 
State College Pyrometry 
Physical Testing of Materials (2 
courses) 


Elementary Engineering Drafting 
Elementary Machine Design 
Operation Inspection 
Petroleum Refinery Control 
Pre-Foremanship Training in Produc- 
tion Supervision 
Production Engineering (2 courses) 
Time and Motion Study 
Tennessee 
Vanderbilt University Engineering Drawing 
Nashville Machine Design . 
Materials Inspection and Testing 
Teras i 
Southern Methodist University Engineering Drawing 
Dallas Production Supervision 
Texas College of Arts and . Engineering Drawing 
Industries, Kingsville 


University of Texas Engineering Drawing : 
Austin Materials Inspection and Testing (2 
courses) 


Utah 
Materials Inspection and Testing 
Mechanical Drawing and Descriptive 
Geometry 
Machine Design 


University of Utah 
Salt Lake City 


Vermont 
Norwich University, Northfield _ Engineering Drawing 


Virginia 
University of Virginia Engineering Drawing 
Charlottesville 
Washington | 
State College of Washington Engineering Drawing 
Pullman 
West Virginia 


West Virginia University Process Engineering (Chemical) 
Morgantown Testing and Inspection 
Production Supervisors 
Drafting and Designing 
Wisconsin 
Marquette University, Milwaukee Materials Inspection and Testing 
Production Engineering 
Wyoming 
University of Wyoming, Laramie Engineering Drawing 


*Courses listed here are only those applicable in chemical indus- 
tries. Other courses have been approved. Also additional chemical 
courses were approved too late for publication. 
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State employment agencies. Special 
representatives confer with industrial 
managers to encourage training of 
foremen and supervisors. 


Training Within Industry—aA third 
training program is being carried 
out by the labor division of the Ad- 
visory Commission to the Couneil of 
National Defense. It has no finane- 
ing appropriation and is designed as 
a service to help industry help it- 
self. The program is staffed with 
experts “borrowed” from industry. 
It is their intention to render specific 
advisory assistance to defense indus- 
tries in inaugurating training pro- 
grams to be carried on by individual 
companies within their own plants 
at their own expense. 

Localized to 22 districts, the or- 
ganization works through field serv- 
ice agents who give experienced ad- 
vice without charge upon request. 
From time to time, the Washington 
headquarters issues mimeographed 
bulletins such as the following: 


Bul 
No. Title 
1 The “Training Within Industry” 


Program 

2 Upgrading Within Industry 

2A Expediting Production Through 
Training 

2B How to Prepare Instructors to Give 
Intensive Job Instruction 

3 Expediting the Training of Skilled 
Tradesmen 

4 Strengthening the Managerial Or- 
ganization 

4A Expanding the Managerial Organi- 
zation 

4B Improving Supervisory Practice 


These bulletins are available from the 


Reprints of this 8-page report are avail- 
able at 25 cents per copy. Address the 
Editorial Department, Chem. & Met. 330 
W. 42nd St., New York, N. Y. 


office of C. R. Dooley, Training Within 
Industry Program, Room 3207, North 
Interior Bldg., Washington, D. C. A 
more detailed discussion of the plan, 
written by Mr. Dooley, was published in 
Chem. & Met. November 1940, p. 764. 


WORKING CONDITIONS 


Biggest fly in the ointment as far 
as working conditions at the new 
plants are concerned is the problem 
of housing. Most of the munitions 
plants are located a long way from 
cities. Therefore, employees must 
commute many miles or houses must 
be built. Congress enacted the Lan- 
ham Act appropriating $150,000,000 
to be spent through the Federal 
Works Administrator on temporary 
homes for the low income workers. 
Operating companies may build 
homes for their executives. But the 
technical man is betwixt and be- 
tween; so his problem is a more 
serious one, 

There is an RFC subsidiary called 
Defense Homes Corp. which has $10,- 
000,000 with which to build self- 
liquidating projects under FHA 
loans. That means the corporatiun 
ean build $50,000,000 worth of homes 
of a more or less permanent nature. 
It is hoped that these may be de- 
veloped as suburbs of big cities. Ef- 
forts will also be made to interest 


private builders in putting up perma- 
nent homes near the plants. As a 
matter of fact, it is hoped that most 
of the housing may be provided in 
this way. 


APPLYING FOR A JOB 


Practically all the chemical com- 
panies holding War Department con- 
tracts are accepting applications now 
for jobs available in the Spring and 
early Summer, as well as for jobs 
available immediately. In the Atlas 
Powder Co. application should be 
made to the plant managers. Mr. 
Alf Erickson will manage the Weldon 
Springs, Mo., TNT plant; and Mr. 
W. E. Fletcher will manage the 
Ravenna, Ohio, loading plant. Both 
are now located in Wilmington, Del. 
Application to E. I. duPont de 
Nemours & Co. should be made to 
the Personnel Division, Wilmington, 
Del. At Hereules Powder Co., also 
in Wilmington, Joseph MeVey han- 
dles chemical engineers’ applications. 
For jobs in Solvay’s new ammonia 
plant, address E. W. Bowen, Nitro- 
gen Div., Solvay Process Co., Hope- 
well, Va. (P. O. Box 61). 

Information and applications for 
any Civil Service job may be ob- 
tained from any first or second class 
post office. All persons desiring to 
register in the Roster of Scientific 
and Specialized Personnel should 
write to that agency in Washington, 
D. C. for a questionnaire, stating 
their respective fields of proficiency. 


More than $45,000,000 of the Government's 300-odd million for new chemical munitions plants is being spent here in Wilmington, 
Ill. It will bring an influx of more than 10,000 workers when the plants are finished—even more during the final stages of 
construction. Housing in such small towns is a big problem being tackled by Defense Homes Corp., RFC subsidiary 
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Machinery, Materials and Products 


Close-Coupled Pump 


ELECTRIFUGAL is the name given to 
a new line of close-coupled centrifugal 
pumps recently announced by Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 
The new pumping unit is specially 
designed throughout for the type of 
service encountered, employing a spe- 
cial motor with a one-piece cast iron 
motor yoke and pump bracket, with 
the feet cast integral with the hous- 
ing and bracket, extending under the 
entire unit instead of under the motor 
only. Splash-proof motors are stand- 
ard, with totally-inclosed, fan-cooled 
motors and explosion-proof motors 
available if desired. In the splash- 
proof type, this pump is made in 
sizes from 1 to 10 hp. for heads up to 
160 ft., with larger sizes in process 
of design. For normal service, the 
pump is built with cast iron housing 
and bronze fittings. It can be made in 
all-iron or all-bronze construction, or 
in other special metals as needed. For 
higher heads, two-stage units are 
available up to the limit of the Elec- 
trifugal motor design. 


Improved Stuffing Box 


To SIMPLIFY maintenance of the 
stuffing box employed in its Tripod 
type mixer construction, the Mixing 
Equipment Co., Rochester, N. Y., has 
introduced a new built-in lantern-ring 
puller. The novel feature will be clear 
from the accompanying drawing. 
Once the upper packing is removed, the 
puller bolts shown installed in the 


Close-coupled centrifugal pump 


packing gland, are threaded into the 
lantern ring. Compressor nuts are 
then used below the compressor ears 
to pull out the entire assembly. Spe- 
cial tools are not required and “fish- 
ing” for difficult-to-remove lantern 
rings is completely eliminated. Pos- 
sible damage to the ring or shaft is 
thus done away with and greater like- 
lihood of proper repacking results. 


Compact Lift Truck 


For 1,000- to 3,000-lb. loads the 
Towmotor Co., 1226 East 152d St., 
Cleveland, Ohio, has developed the 
new Model LT-40 lift truck, built on 
a 40-in. wheelbase. The new truck has 
an overall length without forks of 70 
in., a width of 35 in. and a turning 
radius of 68 in. It is powered by a 
22 hp. gasoline engine and travels at 
speeds from 1 to 10 m.p.h. with two 
speeds forward and two in reverse. 
The manufacturer claims the unit 
will lift and stack its rated load ac- 
curately to heights of 7, 9 and 11 ft. 
at the rate of approximately 40 ft. 
per min. Various interchangeable at- 
tachments such as forks, rams, scoops, 
flat plates and special loading devices 
are available for these units. 


Automatic Molding Press 


RECENTLY developed by the Cropp 
Engineering Div. of Warren Lamp Co., 
Warren, Pa., a new completely auto- 
matic molding press of 12 tons capacity 
has been announced for use in the 
molding of phenol and urea-formalde- 
hyde, and ~- phenol-furfural, molding 
powders. The new press is designed for 
use with single or double-cavity molds 
costing perhaps only 10 per cent as 
much as a _hand-operated multiple 
mold, yet, according to the manufac- 
turer, producing as much as the latter. 
Compared with hand operated equip- 
ment, it is claimed to save as much 
as 50 per cent of the flash losses. The 
press is completely self-contained, re- 
quiring only an electrical connection 


Low-priced lift truck 


and an air source of about 100 Ib. 
pressure. 

The press is designed for a maximum 
projected area of molded piece of 13 
sq.in. Llectrically operated and con- 
trolled in each of its eight automatic 
functions of the complete cycle, its 
power consumption is stated to be less 
than 35 kw.-hr: per 24-hour day. 


Combination Steam Trap 


FoR HANDLING large quantities of 
condensate at pressures up to 175 lb., 
Sarco Co., 183 Madison Ave., New 
York, N. Y., has developed an indirect 
steam trap consisting of a standard 
Sarco inverted bucket trap of small 
size, coupled to a special diaphragm 
valve in the condensate discharge line. 
The valve is normally closed. As con- 
densate collects in the discharge line, 
some of it flows into the pilot trap 
which opens when sufficient condensate 
has collected. Discharge from the pilot 
trap is piped to the large diaphragm 
of the main valve and when pressure 
reaches this diaphragm, the valve 
opens wide. It is held open as long as 
condensate flows, but shuts tightly as 
soon as the trap closes. Since the 
main valve is available in sizes from 
% to 23 in. inclusive, extremely large 
volumes of condensate can be handled. 
The new arrangement is known as 


Type BSDE. 


Immersion Heaters 


SEVERAL NEW TYPES of immersion 
heaters have recently been announced 
by Edwin L. Wiegand Co., 7500 
Thomas Blvd., Pittsburgh, Pa. The 
new Chromalox type MF heater, illus- 
trated herewith, has been designed for 
water and oil heating in capacities 
from 750 to 5,000 watts, inclusive. 
This unit presents a large rectangular 
heating surface which is sheathed in 
copper for water heating, or in steel 


Heating unit for water or oil 
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for oil heating. The company has also 
developed a complete line of tubular 
heating units in diameters from ¥ to 
4 in. inclusive, and in lengths from 
12 in. to 8 ft. These units are de- 
signed for use in water, oil, air, mol- 
ten metals and molten salts and are 
constructed with a helical coil of 
nickel chromium resistance wire, im- 
bedded in a refractory material, which 
is encased in a metal tube. Copper, 
steel and special high temperature al- 
loy tubes for operating at tempera- 
tures up to 1,200 deg. F. are used, 
depending on operating conditions. 
These tubular units may be bent to 
any desired shape by the manufacturer 
to fit the desired application. 


Central Lubrication System 


For use in the lubrication of smaller 
machinery than that for which its 
standard Dualine system is intended, 
the Farval Corp., 3255 East 80th St., 
Cleveland, Ohio, has developed the 
Dualine, Jr., centralized system of 
lubrication, operating on the same 
principle as the larger type, but em- 
ploying valves, pumping units, fittings 
and lines of greatly reduced size. The 
system comprises a central pumping 
unit connected by two supply lines to 
a group of valves which discharge to 
the individual bearings. The valve 
blocks are connected in parallel across 
these two lubricant supply lines. The 
system is operated by applying pres- 
sure alternately to each of the two 
supply lines, this operation causing a 
measured amount of lubricant to be 
discharged from the valve at each re- 
ciprocation. Either oil or grease may 
be used. The valves, which are avail- 
able in manifolds of two, four, six 
and eight outlets per valve block, are 
adjustable in capacity from a mini- 
mum of 0.0012 fluid oz. to a maximum 
of 0.0094 fluid oz. for each valve opera- 
tion. The new system, according to the 
manufacturer, reduces oiling labor, 
e:iminates lubricant wastes, prolongs 
equipment life and insures correct 
lubrication independently of the judg- 
ment of the oiler or his ability to reach 
all bearings regularly. 


Moistureproof Timer 


FoR NUMEROUS APPLICATIONS in 
which timers may be subjected to ex- 
cessive moisture and dust conditions, 
the R. W. Cramer Co., Centerbrook, 
Conn., has developed the Model D2 
interval timer, which is inclosed in a 
specially built dust-tight and splash- 
proof cast aluminum housing ar- 
ranged for conduit connection. The 
timer is operated by a standard self- 
starting synchronous-motor-driven 
clock and is provided with a time 
dial protected by a window and sup- 
plied with an external setting knob. 
Twelve different time scales, ranging 
from one revolution in 15 seconds to 
one revolution in 24 hours are avail- 
able. A slight inward pressure on 
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Moistureproof electric timer 


the knob assembly engages a clutch 
for setting the timer. When released, 
a spring and gasket prevents entrance 
of moisture around the control shaft. 


Improved Loader 


SEVERAL design improvements have 
been made in the new model loader and 
piler recently introduced by Stephens- 
Adamson Mfg. Co., Aurora, Ill. These 
loaders are now equipped with this 
company’s permanently sealed  self- 
aligning, pre-lubricated ball-bearing 
units. New simplified means have been 
developed for aligning the fast-moving 
belt which throws the material. Align- 
ment is now accomplished by moving 
one end of the forward pulley back- 
ward or forward by means of a screw 
control. Among other improvements 
may be mentioned the simplifying and 
refining of the welded pipe frame. 


Spray Nozzles 


SEVERAL NEW TYPES of spray nozzles 
have recently been announced by 
Spraying Systems Co., 4023 West 
Lake St., Chicago, Ill. A new spray- 
drying nozzle made in either tin- 
plated iron or stainless steel, with or 
without a removable cap, comes in 
orifice sizes varying from 0.0135 to 
0.038 in., for operating pressures from 
1,000 to 5,000 Ib. Such nozzles pro- 
duce a highly atomized cone spray. 
The company’s new  humidifying 
nozzle, shown in the accompanying 
illustration, employs compressed air 
controlled by a solenoid-operated 
valve, actuated by a humidistat, to 
atomize water without possibility of 


Humidifying nozzle 


drip during shut-off intervals. When 
the aspirating effect of the flowing air 
ceases, the water drops back to the 
controlled level in the standpipe. A 
third new nozzle is an atomizing type 
for spraying 1.2 to 17 gal. per hr. at 
60 lb. pressure. This type is made of 
brass with stainless steel inserts for 
orifice and cored tip, and a Monel 
metal strainer. All-stainless-steel con- 
struction can be employed if desired. 


Water Treatment Equipment 


A RECENT ANNOUNCEMENT from 
Worthington Pump & Machinery 
Corp., Harrison, N. J., describes this 
company’s entrance into the field of 
water softening and purification. The 
company is now prepared to provide 
pressure sand filters for water purifi- 
cation as well as hot process water 
softeners for feedwater treatment. 
Several novel features are found in the 
softener. Water brought in at the top 
is introduced into the reaction-settling 
chamber in the form of a cone be- 
neath which steam is admitted. This 
method is said to eliminate deposition 
of solids on the softener surfaces. The 
chemical is then added and the water 
passes slowly downward, reversing its 
fiow in leaving the softener. Solids 
continue downward and deposit in the 
cone bottom. What is in effect a 
separate tank for the filter wa¢h water 
is an annular space between the re- 
action-settling chamber and the outer 
shell of the softener. Wash water re- 
turns to this annular space near the 
bottom so as to facilitate settling of 
the solids removed from the filter. 
For feedwater treatment the filter 
bed is composed of a special hard, 
granular carbon, rather than sand, to 
avoid possibility of dissolving silica. 


New Products 


A propucr useful for sealing the 
tops of bottles containing materials 
employing alcohol as a solvent has 
been announced under the name of 
Cover-Seal by the Varnitron Co., 4865 
West 2lst St. Los Angeles, Calif. 
This compound is resistant to both 
ethyl and isopropyl alcohols. The 
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material is applied by warming and 
dipping the bottle top into the warm 
mixture, allowing the top to cool for 
about one minute. Cover-Seal is avail- 
able in various colors, can be applied 
in machine closure operations, is not 
brittle, is non-drying, and resistant 
to abrasion, according to the manu- 
facturer. 


CLEANING of soft metals such as 
aluminum, tin and certain alloys, from 
which animal, vegetable or mineral 
oils as well as solid dirt must be re- 
moved, can be accomplished without 
etching, according to the manufac- 
turer, with a new alkaline silicate 
cleaner known as Metso 88 Special. 
This material, offered by the Phila- 
delphia Quartz Co., 121 South 3d St., 
Philadelphia, Pa., is supplied in con- 
centrated liquid form, requiring only 
dilution before use. It is completely 
soluble, thus eliminating any danger 
of cleaning material settling to the 
bottom of the tank. 


INSIDE DIAMETERS, ranging from 4 
4 in., with wall thicknesses from yy 
to 4 in., are available in a new line of 
Koroseal tubing announced by The 
B. F. Goodrich Co., Akron, Ohio. This 
plasticized polyvinyl chloride synthetic 
material has rubber-like qualities and 
is extruded in tubing without fabric 
or other wall reinforcements. Sizes up 
to 3 in. O. D. can be made to special 
order. The new hose is designed for 
working pressures up to 50 Ib., at 
temperatures to 120 deg. F. It is re- 
sistant to oil and most rubber sol- 
vents, is practically impermeable to 
gas diffusion and does not absorb 
moisture, according to the manufac- 
turer. In a typical application on elec- 
trolytic cells, no deterioration from 
the electrolyte was reported after 30 
months’ service, although the best 
rubber used previously had failed 
after six months owing to oxidation 
by sulphuric acid. 


LowERING of the firing temperature 
from the customary 1,600 deg. F. to 
1,400 deg. F. is the accomplishment of 
Pyroflex, a new inorganic porcelain- 
enamel finish developed by the Porce- 


Air-dome-loaded reducing regulator 


lain Enamel & Mfg. Co., Baltimore, 
Md. The new finish can be applied in 
only one coat to lighter gage enamel- 
ing stocks and in some cases to black 
iron, according to the maker. No spe- 
cial metal bonding treatment is neces- 
sary. 


As A SUBSTITUTE for toluol, which 
may become scarce through defense re- 
quirements, the Neville Co., Neville 
Island, Pittsburgh, Pa., has introduced 
Notol, a low-cost replacer for industrial 
toluol. This water-white material has 
a specific gravity of 0.800, an initial 
boiling point of 72 deg. C. and is 
characterized by a high nitrocellulose 
dilution ratio, comparing favorably 
with toluol. 


Pressure Reducing Valve 


PRESSURE REDUCTION of steam, hot 
liquids and hot gases, for initial pres- 
sures up to 2,500 lb. per sq.in., deliv- 
ery pressures to 1,200 lb. and temper- 
atures to 1,000 deg. F., is the function 
of a new line of air-dome-loaded 
pressure reducing regulators made in 
both single- and double-seated de- 
signs by the Foster Engineering Co., 
109 Monroe St., Newark, N. J. Both 
designs are produced in 150 Ib., 300 
Ib., 400 Ib., 600 Ib., 900 Ib., 1,500 Ib. 
and 2,500 lb. standard types. Depend- 
ing on the operating pressure, valve 
sizes range from 3 to 4 in., with 2 in. 
as the limit for the higher pressure 
types. 

In these regulators, springs and 
weights are eliminated and loading 
of the valve is accomplished by air 
pressure against one side of a dia- 


New Tufflite concentrator 


Fulscope pneumatic transmitter 


phragm, with the reduced pressure 
balanced against the other side. 
Lowering of the reduced pressure ow- 
ing to increasing demand causes open- 
ing of the valve, thus increasing the 
reduced pressure to regain the balance. 
Increasing of the reduced pressure 
produces the converse effect. The valve 
may be loaded by hand pump, either 
at the valve or remotely, or it may 
be loaded automatically from a dis- 
tant location through a dome-loader 
pilot valve containing an adjustable 
bleed. 

These regulators can be set for re- 
duced pressures from 5 lb. up to the 
initial pressure. The double-seated 
type is used for continuous load, and 
the single-seated type for dead end 
service. Extreme accuracy is said to 
be attained through elimination of 
friction and the hysterisis inherent in 
springs. Owing to the use of few 
moving parts, maintenance is said to 
be minimized. 


Floodlighting Unit 


To Meet the need for a local flood- 
lighting unit able to withstand severe 
vibration and the effect of corrosive 
atmospheric vapors, Westinghouse Blec- 
tric & Mfg. Co., East Pittsburgh, Pa., 
has announced the Tufflite Concentra- 
tor, a unit using either a 300 or a 
500 watt PF-40 Mazda lamp. The unit 
consists of a copper housing, inner 
Alzak aluminum reflector, cast bronze 
socket housing assembly and swivel for 
j-in. conduit mounting. The unit is 
sealed with a glass cover door as- 
sembly, held securely in place against a 
graphitized asbestos gasket by eight 
bronze spring clips fastened with ma- 
chine screws. 


Remote Transmitter 


Two NEW INSTRUMENTS have been 
announced by Taylor Instrument Cos., 
Rochester, N. Y. One of these is a re- 
mote pneumatic transmission system 
for indicating, recording or controlling 
process variables at points remote 
from the point of measurement. The 
new system is intended particularly 
for use where it is desirable to corre- 
late temperature, pressure, flow or 
liquid level data on a centralized panel 
or in a control room. The system util- 
izes this company’s standard instru- 
ments and may employ one or two 
transmitters connected to a _ single 
receiver or to more than one receiv- 
ing instrument, as far away as 1,000 
ft. from the transmitter. An accuracy 
well within plus or minus 1 per cent 
of scale range is claimed, The trans- 
mission lag is one second or less per 
100 ft. of connecting tubing. 

This company’s other new device is 
a process timing mechanism which 
can be installed on Fulscope record- 
ing controllers. A dial calibrated in 
time units is installed outside the in- 
strument case at its upper right-hand 
corner. A manually set pointer is set 
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to the desired process time when the 
batch is started. The timer does not, 
however, start to operate until the 
temperature reaches the set point at 
which instant the mechanism starts, 
terminating the process only after the 
desired period at the control tempera- 
ture. 


Heavy Duty Scale 


Two Mopers, one of 100 Ib. and 
one of 150 lb. capacity are available 
in a new even-balance platform scale 
recently announced by the Exact Weight 
Seale Co., 944 West 5th Ave., Colum- 
bus, Ohio. The scale, including the 
lever system, is built of a light-weight 
aluminum alloy so as to be readily 
portable, weighing only 130 lb. The 
dial, inclined at 30 deg., is 44 in. 
from the floor and may be turned in 
any direction to suit the convenience 
of the operator. Weighings are made 
against full capacity cast iron weights 
which are placed in the weight box. 
Seale oscillation is controlled by an 
oil dash-pot. The dial indicates 16 oz. 
over and under, with 4 in. indicator 
travel for each ounce. Visible sensi- 
tivity is stated to be 3 oz. 


Direct-Reading Manometer 


Use or a novel sliding scale in a 
direct-reading U-tube manometer has 
been announced by Trimount Instru- 
ment Co., 332 South La Salle St., Chi- 
eago, Ill. The scale is an _ endless, 
flexible steel ribbon operating on two 
pulleys, on which the divisions in 
inches and tenths appear in white on a 
jet black background. In use the zero 
point of the scale is moved up or down 
to the level of liquid in the lower leg 
of the manometer, whereupon the level 
of the upper leg is immediately read 
in inches differential between the pres- 
sures in the two legs. Standard in- 
struments are available in lengths up 
to 36 in., with high pressure instru- 
ments, totally inclosed for operating 
up to 700 lb. pressure, in lengths up to 
100 inches. 


Temperature Controls 


Two NEw temperature controls have 
been announced by Barber-Colman Co., 
Rockford, Ill. The new remote bulb 
Microtherm is illustrated herewith. 
This remote bulb thermostat is used 
where a motor-operated valve or dam- 
per must be positioned accurately and 
quickly in accordance with load varia- 
tions. The hydraulically formed bulb 
and bellows assembly are liquid filled 
and designed with liquid volume and 
conducting surfaces balanced to mini- 
mize ambient temperature effect. Ther- 
mostats with two-position control and 
for floating control are also available. 

The second development of this com- 
pany, known as the remote bulb Econo- 
stat, is a new instrument designed to 
control building heating in relation to 
outside temperature. It maintains the 
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desired indoor temperature by varying 
the “heat on” periods in accordance 
with outdoor temperature changes. 
Thus the heat supplied is in proportion 
to the heat loss from the building 
and is not dependent upon the tempera- 
ture in any particular room. The equip- 
ment includes an outside bulb con- 
nected to a control cabinet within the 
building, in which is a cycler mech- 
anism which periodically closes a cir- 
cuit controlling the “on” period of the 
heating plant. The length of time 
that the circuit is closed is governed 
by a bellows-operated mechanism con- 
nected to the capillary tube and out- 
side remote bulb. 


Equipment Briefs 


For Use on hydraulic plungers rang- 
ing in diameter from 9 to 90 in. Wayne 
Davies Packings, Inc., 325 West Huron 
St., Chicago, Ill., has introduced a new 
reinforced hydraulic U packing desig- 
nated as the “Double U” because the 
wear wall and heel are doubly rein- 
forced against wear. The usual rein- 
forcement is chrome-tanned leather of 
belting grade, backed by an oak-tanned 
belting leather strip. A patented phos- 
phor bronze spring spacer maintains 
light pressure against the inside of the 
contact lip to insure a primary seal. 


A RESPIRATOR so small that it can 
be carried in the vest pocket has been 
perfected by H. S. Cover, South Bend, 
Ind. Covering only the nose, the new 
respirator is claimed to be suitable for 
protection against nuisance dusts. 
Despite its small size, the filter is so 
folded as to give 9 sq. in. of filtration 
area. Filters are easily changed. The 
respirator weighs only 1 ounce. 


DEVELOPMENT of a new pli test set 
for refrigerant brine testing has been 
announced by the York Ice Machinery 
Corp., York, Pa. The set utilizes the 
colorimetric method with a universal 
indicator, having 11 color standards 
covering a range from 5 to 10 pH in 
increments. All parts are held 
in a wood carrying case, the set com- 
prising fade-resisting color standards, 


Even balance platform scale 
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Sliding scale manometer 


----U-tube 


----- Differential 


Endless 


----Zero mark 


a funnel and filter paper, a small com- 
parator block, a thermometer, glass 
cylinder and hydrometer. 


SEVERAL new developments have re- 
cently been announced by Proportion- 
eers, Inc., 9 Codding St., Providence, 
R. I. One of these is the use of trans- 
parent plastics for the molding of the 
liquid ends of this company’s Chlor- 
O-Feeder proportioning pumps, _ to 
permit inspection of the pumping ac- 
tion during operation. These transpar- 
ent liquid ends will henceforth be 
employed on all such models without 
extra cost. Another development of 
the company is a low-cost feeder for 
hypo-chlorination and other chemical 
feeding services, so simplified that it 
may be installed and serviced by the 
user. This model, known as the Du- 
Self, is intended for small-sized water 
treating plants. 


AN IMPORTANT development an- 
nounced by the Hancock Valve Div., 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn., is the use of Super- 
finishing for the valve seats and disks 
on this company’s “500 Brinell” 
valves. This operation, borrowed from 
the automotive industry where it was 
developed by Chrysler, is said to have 
the surprising effect of increasing the 
life of seat and disk twelvefold. The 
new finish is produced by a honing 
method which yields a highly polished 
wearing surface, so fine as to elimi- 
nate almost the last trace of friction, 
according to the manufacturer. 


A LIGHT-WEIGHT RESPIRATOR, known 
as the Willson Bantam has been in- 
troduced by Willson Products, Inc., 
Reading, Pa. Described as the light- 
est weight throw-away-filter type res- 
pirator yet to receive U. S. Bureau 
of Mines approval, the new device is 
said to afford protection against sili- 
cosis-producing dusts, nuisance dusts 
and mists, and chromic acid mists. 
The respirator is claimed to be so light 
in weight and so easy to breathe 
through that it can be worn for long 
periods of time without noticeable dis- 
comfort to the worker. 
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NONE OF THIS TURBULENCE 
In the Streamlined Valve there is 
no turbulence like that indicated 
in the diagram above to hinder 
flow or handicap close pressure 
regulation. 


GIVES THIS FLOW PATTERN 
The Streamlined form of the inner 
valve eliminates turbulence. it 
produces the flow pattern shown 
above which makes for maximum 
capacity when it is needed most, 
and permits accurate pressure 
control under toughest working 
conditions. 


USERS SAY— 

Lots of Valves must be working 
well because no troubles re- 
ported — 


"We've got a lot of your Stream- 
lined Valves here and they must 
be working well because | haven't 
had a single case of trouble re- 
ported on them. When something 
works well we usually stick to it, 
so you'll be hearing from us right 
clong."'—Case No. 366. 


Wanted dependable Valves — 
Streamliner stood Lab tests — 5 
years of plant experience con- 
firms Lab test — 


"Bought the first '1000° Valve be- 
cause we were on the hunt for a 
dependable Valve. Laboratory 
tests were so good we standard- 
ized on it. Plant use confirmed 
Lab tests. With practically no 
trouble with any of these Valves 
over a five-year period, we are 
not on the hunt anymore.''—Case 
No. 369. 


.W. CASH 
“AMDANY 


TYPE 1000 


PRESSURE 


REDULING VALVES 


have straight line flow 


from inlet to outlet... 


Why not find out why users get no failures with the 
CASH STANDARD Streamlined "1000" Valve — why it 
gives them much longer, lower-cost service, and why 
attention costs are materially decreased. 


It Costs You Nothing to Find Out 


You can get the CASH STANDARD Streamlined Type 
1000 Valve working for you at once -—at no cost you 
can experience the benefits of this “straight line flow” 
construction. 


Simply send for a Type 1000 on 30 days’ FREE TRIAL. 
After 30 days a bill is sent to you. You either pay the 
bill or return the valve to us at our expense. 


Once on your lines, Type 1000 insures maximum capac- 
ity and close delivery pressure control. You'll find that 
there are no complicated parts to get out of order — 
no small ports or passages to clog up — no close fits — 
also that you are easily able to meet peak demand and 
yet hold the pressure constant at the same time. 


Onder one on Gree Tricl now! 


CASH STANDARD 
CONTROLS VALVES 


Question: ‘'Don't you people 
make anything besides that 
Streamlined Valve you talk 
about so much?" 


Answer: "Yes Sir; we do! And 
we propose to picture one or 
two of them here each time."' 


For precision jobs — the CASH 
STANDARD ‘'42-R"' Balanced 
Lever Valve. No lost motion; prac- 
tically no maintenance. Heavy re- 
newable seat rings; valve stem 
integral with inner valve. Roller 
guides kill side strains and sto 
packing trouble. Comes wit 
parabolic inner valve; flat bevel 
seat; V-port seat; and V- ~port non- 
seating types. Made in sizes '/2"* 
to 12" inclusive. For use with 
pressures up to 600 Ibs. Highest 
temperoture 800 deg. F. In iron, 
bronze, and steel bodies; all 
standard trims. This valve is 
made also with center quide, and 
with Water Cooled, or Air Cooled 
Packing Box. 


Where valve failure would be 
costly, here are two ‘'42-R"* 
Valves operated by CASH 
STANDARD Type 100 Automatic 
Controllers, in two-stage pres- 
sure reduction. First stage: a 5°" 
Valve reducing 150 to 50 Ibs. 
gauge; second stage: an 8" Valve 
reducing 50 to 5 Ibs. gauge. Load 
70,000 lbs. steam per hour. 
Nearly four years’ daily use; not 
a moment's trouble. (Single stage 
would have been entirely satis- 
factory, but customer insisted on 
double stage reduction.) 
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Flash 
Drying of 
Sludge 


TREATMENT in a commu- 
nity the size of Chicago requires 
continuous handling of large quanti- 
ties of industrial and domestic waste 
matter in such a way as to effect 
complete disposal without nuisance. 
Such an operation is conducted at 
the four treatment works of the 
Sanitary Distriet of Chieago which 
now have installed capacity to treat 
a daily average flow of 1,258,000,000 
gal, Capacity of the Southwest Works 
shown here is 400,000,000 gal. 

The activated sludge process is 
used as shown in the eross section. 
Action of the biological organisms 
in the sludge which is mixed with the 
sewage as a culture extracts dissolved 
organie materials from the water. 
When the sludge is settled out a 
clear, inoffensive effluent is discharged. 

Disposal of the organie matter re- 
moved from the sewage without creat- 
ing serious odor nuisances is a diffi- 
cult operation. The new flash-drying 
system developed by the District is 
shown in the flow diagram. In this 
process the liquid sludge is first eo- 
agulated with ferrie chloride and 
then partially dewatered on vacuum 
filters. The wet filter cake is mixed 
with dried sludge to present the 
maximum surface area per unit vol- 
ume of solids for drying in suspen- 
sion in a stream of sludge vapor 
at atmospherie pressure and high 
temperature. Dried sludge is removed 
from the superheated drying vapor 
and either burned like powdered coal 
or sold for fertilizer. 

The fundamental principles of this 
system are the drying of the material 
in very small particles in a medium 
having high specifie heat and there- 
fore large capacity to absorb mois- 
ture, and the destruction of all odors 
by passing waste vapors through tem- 
peratures higher than 1,200 deg. F. 
in the furnaces. When burned the 
sludge will generate enough heat to 
dry itself without added fuel but 
when the sludge is diverted for ferti- 
liver the heat for drying is supplied 
by coal. The drying operation is 
here combined with generation of 
steam for operation of the plant. 
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| Pump and blower house, steam generating plant and sludge disposal } Aeratec 
ing. Coal and ash handling plant is at the right 
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2 Four 300-cu.ft. per sec. centrifugal pumps driven by 2,100-hp. steam w 
with reduction gears lift sewage to treatment tanks 
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Aerated channels convey raw sewage to preliminary settling tanks where 


and settleable solids are removed 


MIXING CHANNEL 
Settled sewage and 
activated sludge 


AERATION TANK 
Spiral flow five hours 
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concentration tan 
5 Waste activated sludge Concentrated sludge 
to disposal plant 
Preliminary sludge 

Three 70,000-cu.ft. per min. Turbo blowers in foreground and two 5,000 6 General view of aeration tanks (center) and final settling tanks (foreground) 8 

6.600-volt Turbo generators for operating auxiliary equipment showing sludge removal mechanisms at the Chicago treatment works 80 
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Return activated sludge 


5 An 84-in. welded steel air main carries compressed air from the blowers to the 7 


treatment process at 8 lb. pressure 
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the blowers to the 7 Air lifts are used instead of pumps for the handling of sludge. These 18-in. i] Dried sludge is removed from the 
lifts are handling activated sludge from the final settling tanks in the accompanying illustration 


CONSTANT MOISTURE TRAP 


HEAD TANK 


VACUUM 


DOSING FLUME FILTER 


SLUDGE CONDITIONER 


VACUUM 
PUMP 


ven 


Sludge from 
concentration 


VACUUM 


RECEIVER 


To 
Sludge return FERRIC 

tan 

Ferric chloride 

FILTRATE PUMP 
To sl trol buildi 
tanks (foreground) 8 Vacuum filters extract water from sludge to reduce moisture from 96 to 10 Wet filter cake and dried sludg 


it works 80 per cent. Filtrate removed through trunions, wet cake drops to conveyor producing a friable moist sludge wh 


oN 
| 
— 


oved from the drying circuit by cyclone separators shown 


istration 


ll Rotating mechanical heat exchanger transfers heat from furnace gas in duct 


above to circulating sludge vapor in lower duct for drying sludge in suspension 
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nd dried sludge are mixed in equal volumes in this mixer, 
oist sludge which is discharged into drying medium 
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12 Squirrel-cage mills in sludge drying circuit break solids into fine particles 


for flash drying in suspension. Sludge vapor is the drying medium 
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Above: Duriron Pumps and Duriron-Nordstrom Valves 
used in water-treating plant in eastern city. 


Right: Duriron Company cast iron pump with Durimet 
impeller pumping milk of lime in acid neutralizing. 


Duriron Company Equipment is used by furic acid from strong acid to hot, weak 4 
consumers of corrosive chemicals: acid. 
Darichlor equipment is used with the 
For instance: saturated brines, hydrochloric acid and 4 
In water treatment, Duriron pumps and other chlorine compounds incurred in 4 
valves are used for handling alus, ferrous the manufacture of chlorine. 


or ferric sulfate; Durichior pumps and 


The manufacturers of sodium hydrox- 
valves for ferric chloride. 


ide and other caustics use Durimet “ay 
In acid neutralization departments, equipment because of its high resistance 
Duriron pumps are used to recirculate the te corrosive action of the alkalies. 


solution of spent pickle liquor containing 


All these corrosion-resisting alloys— 
ferric sulfate and milk of lime. 


Durivon, Durichlor, Durimet and Durco 
Stainless Steels—are used in the various 
Duricor Company Equipment is used by stages of phosphoric acid production. 


manufacturers of corrosive chemicals: Take it look at your own flow sheet. The 


For instance: Duriron Company has a remedy for those 
in the manufacture of aluminum sul- spots of corrosion. Write today to see how 
tate, Duriror equipment handles the sul- we caa help you. 
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pressures. No increase in price. Improved design features 


NEW FEATURES LIKE THESE 
IN ALL PATTERNS 


Unbreakable malleable 
iron handwheel. 


Easy lubrication fitting in be 
yoke sleeve. 4 4 

Screwed, flanged, hub ends 


MARINE CARGO SYSTEM VALVES 


Renewable shoulder-type Flanged ends 


stem hole bushing. 


More bolts of smalierdiam- _ 
eter in body-bonnet joint. — 


Full length “V-section” disc 


guides. 


Solid web-type disc with q 
tee-head stem connection 


newable seat rings. 


Straight through ports. Re- j 


OUTSIDE SCREW AND YOKE QUICK-OPENING TYPE UNDERWRITERS’ PATTERNS 
Screwed and flanged ends. Also in alloy cast iron, flanged ends Screwed and flanged ends Screwed, flanged, hub ends 


CRANE CO., GENERAL OFFICES: 
836 SOUTH MICHIGAN AVENUE, CHICAGO 
VALVES © FITTINGS © PIPE 
PLUMBING + HEATING + PUMPS 
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make necessary laboratory 
and pilot plant tests 
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manulacture necessary 
special equipment 


construct the plant 


start it up and operate 
it to meet guarantees 


Co u N 


All work will be done in full collabo- 
ration with the client’s own engineer- 


ing department. 


BADGER SONS CO. 


Boston, Mass. 


San Francisco London Paris 


New York Philadelphia 


Chemical Engineers and Contractors, Specializing in Distillation, Evaporation, Extraction and Solvent Recovery 
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WATER CARRIER REGULATIONS FOR 
CHEMICALS TRANSPORTATION 


Splendid cooperation has marked the 
work of the Department of Commerce 
in drafting new regulations for the 
transportation of explosives, chemicals, 
and other dangerous articles on board 
vessels. The proposed regulations issued 
jin November were the subject of infor- 
mal public hearings during the second 
week of December. The final regula- 
tions will appear in the Federal Regis- 
ter early in January and will be effec- 
tive on and after April 9, 1941. 

The Bureau of Marine Inspection and 
Navigation, under whose jurisdiction 
these regulations have just been placed 
by act of Congress has specified details 
of transportation, storage, stowage, and 
use of all explosives and other danger- 
ous articles on board vessels. In addi- 
tion to the old classifications used by 
the Interstate Commerce Commission, 
all of whose container and label regula- 
tions will be accepted by water carriers, 
the Bureau has established two addi- 
tional new classifications for dangerous 
articles. These are “combustitble li- 
quids” and “hazardous articles.” 

Combustible liquids differ from in- 
flammable liquids only in matter of 
flash point, being those which “flash” 
between 80° and 150° Fahrenheit. A 
hazardous article, is any substance 
“other than an explosive, inflammable 
liquid, inflammable solid, oxidizing 
material, corrosive liquid, compressed 
gas, poisonous article, or combustible 
liquid which is liable when subjected 
to test for three continuous hours in 
a Mackey apparatus at or below a 
temperature of 212° F. to spontaneous 
heating in excess of 10° F. or which at 
or below a temperature of 300° F. may 
liberate vapor susceptible to ignition 
by spark or open flame, or which in 
any other way will materially aug- 
ment the rapidity and violence of fire.” 

Manufacturing Chemists Association 
and American Petroleum Institute were 
spokesmen for industry at the public 
hearings. In effect the new regulations 
put in legal form the safety precautions 
and present industrial good practice 
which have been developed and long 
urged. Those desiring copies of the 
issues of the Federal Register which 
contain the new regulations may ob- 
tain them at ten cents per copy from 
the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C. 


SHORTAGE OF SULPHITE PULP 
INDICATED BY SURVEY 


Curtailment of exports from north- 
ern Europe and the readjustment of 
overseas markets are intensifying the 
shortage in certain grades- of wood- 
pulp. This is the conclusion reached 
by A. E. McMaster of Vancouver, 
B. C., who has completed a survey of 
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the pulp situation with particular 
reference to the Pacific Northwest. 

A shortage of unbleached sulphite 
pulp will probably become serious by 
early 1941, according to this survey, 
and it can be overcome only by pro- 
viding additional manufacturing ca- 
pacity and by sacrificing exports, 
which would be inconsistent with the 
foreign policies of Canada and the 
United States. 

There may be a natural hesitancy 
in making large capital investment in 
mills in view of the uncertainty of 
the position after peace is restored, 
but there is no physical difficulty in 
the way except some delay in secur- 
ing part of the equipment. Construc- 
tion would probably take about a year 
from the time of commencement, the 
survey points out, adding that the im- 
portant problem facing new interprises 
of this kind is the nature of the com- 
petition which will have to be met 
when European exports are resumed. 


DR. J. V. N. DORR RECEIVES 
PERKIN MEDAL 


The thirty-fifth impression of the 
Perkin Medal, awarded annually by the 
American Section of the Society of 
Chemical Industry, was presented to 
Dr. J. V. N. Dorr, president of The 
Dorr Co., Ine., on the evening of Jan. 
10. The presentation was made at the 


Dr. J. V. N. Dorr 


Chemists’ Club, New York, at a joint 
meeting of the American Chemical So- 
ciety, American Institute of Chemical 
Engineers, The Electrochemical Society, 
and Societe de Chimie Industrielle. 

Dr. Lincoln T. Work presided and 
the program included an address on 
“The Personal Side of the Medallist” 
by G. H. Dorr, “The Accomplishments 
of the Medallist” by Dr. M. H. Whit- 
aker, and the presentation of the medal 
by Dr. M. T. Bogert. 

In his speech of acceptance, Dr. Dorr 
took for his subject “The Engineer and 
His Responsibilities in the World of 
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Today and Tomorrow.” He touched 
upon a subject that has been upper- 
most in his mind for many years. He 
has been keenly interested in the po- 
tentiality of the engineer’s genius as a 
means of furthering the advance of 
civilization. He expressed the hope 
for a closer bond of affiliation between 
the engineers of the world, resulting 
in a force, while primarily non-politi- 
eal, yet aiming to make the engineer a 
most useful citizen of the world, to 
assist in solving the problems of today 
and tomorrow. 


ALCOHOL CONTENT INCREASED 
IN NITROCELLULOSE 


The Hereules Powder Co. has an- 
nounced that on or about Jan. 15, it 
will increase the volatile content of 
all types of its nitrocellulose to a 
minimum basis of 35 per cent. The 
company explains its announcement 
by expressing belief that in the near 
future, government agencies will con- 
sider the advisability of increasing 
the present alcohol content of nitro- 
cellulose from 30 per cent to 35 per 
cent because of conditions arising from 
the present defense program and the 
necessity of surrounding the use of 
all types of nitrocellulose with extra- 
ordinary precautions. Because of the 
anticipated change in governmental 
regulations and because raising the 
volatile content will lower the poten- 
tial hazard, all shipments of nitrocel- 
lulose made by the company in the 
future will conform to the new 35 per 
cent alcohol standard. 


GOVERNMENT SEEKS CHEMISTS 
WITH EXPLOSIVES TRAINING 


The U. S. Civil Service Commission 
announces open competitive examina- 
tions for chemists to plan, supervise, 
conduct, or assist in conducting in- 
vestigations, research work, or develop- 
ment work in explosives chemistry. 
The positions open range from princi- 
pal chemist to assistant chemist with 
salaries ranging from $2,600 per year 
to $5,600 per year. Competitors will 
not be required to report for examina- 
tion at any place but will be rated on 
the extent of their education, on the 
extent and quality of their experience, 
relevant to the duties of position ap- 
plied for. 
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News from Washington 


WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO. 


Ow CLOSE to war are we? This is 

the biggest question in Washing- 
ton during January. It has many vari- 
ations. But there seems to be a gen- 
eral feeling that the United States 
must take the responsibility of becom- 
ing an active ally of Britain even 
though our men do not shoot the guns 
or man the planes that are actually in 
the fighting. 

To achieve the necessary speed in 
manufacture for effective support of 
Britain there have been a number of 
very fundamental changes made in gov- 
ernment policy. In the first place, Mr. 
Knudsen has been made definitely the 
chairman of a Super Board with much 
more authority from the President 
than has previously been granted to 
anyone. And there is now open admis- 
sion of the fact that defense manufac- 
ture is going to take all the goods it 
needs, including some goods that other 
civilian industry really wants badly. 
Thus, there has been discarded the old 
policy that we must plan enough goods 
to supply both defense preparation and 
normal peace time requirements. 

As Congress resumes regular sessions 
in the 77th Congress there is every ap- 
pearance of controversy over policy in 
international relations. But the Presi- 
dent will be supported in every neces- 
sary move. His plan to “lend the garden 
hose” to the British will be approved in 
some form or other, and promptly. The 
opposition minority is nothing like as 
large as it might seem from the noise 
which it makes. 


Defense Materials 

The program for defense still con- 
siders it the job of Mr. Stéttinius to get 
all the necessary raw materials for 
Mr. Knudsen’s manufacturing division. 
Fortunately, however, there is no at- 
tempt to draw a sharp line between the 
two activities. For example, ammonia 
is a raw material. But the program for 
it ties in so intimately with explosives 
making (which is manufacturing) that 
the plans for the two classes of chem- 
ical production are considered together 
very carefully. 

Very considerable expansion of the 
whole chemical munitions program -is 
expected this Spring. Officials have no 
hesitancy in admitting that the capac- 
ity to produce these things must be 
built up so that we could supply a four- 
million man army in case of need. As 
formerly, the capacity will be. prepared 
even though all the mien to.use the full 
capacity may not actually be in uni- 
form at any one time. And Washing- 
ton still hopes that actual field opera- 
tions by American troops thay néver be 
necessary. 

Increased capacity of iron and steel 
plants, including coke ovens, is being 
encouraged by the government. The 
first announcement of such development 
was made by the owners of_ Birming- 
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ham properties. The government is buy- 


ing Chilean nitrate as a reserve, but 
for the present is leaving most of this 
actually in Chile. It is also buying 
Chilean copper, to provide adequate 
supplies in the United States without 
necessity of price increases. Other ne- 
gotiations for all the other classes of 
metal, mineral, and chemical raw mate- 
rials continue actively. 

Real shortages of these raw materials 
have not developed. There has been con- 
siderable newspaper talk about short- 
ages of aluminum. Official investigation 
has failed to disclose any case in which 
there has been shortage of the metal 
itself. The difficulties have been with 
aircraft companies who failed to place 
orders, who failed to coordinate their 
program for expanded production as 
promptly as desirable, or (in a small 
way) with shortage of capacity to make 
forgings of aluminum alloy. This latter 
difficulty is being corrected and the 
airplane builders are working out their 
speed-up program with government aid. 
It is expected that all this should elim- 
inate any future claims of this kind of 
difficulty with respect to aluminum. 

Expansion of the magnesium program 
is going on also very rapidly. But the 
demands apparently are rising faster 
than the capacity to produce, which 
suggests probable further new construc- 
tion plans, some of which may be an- 
nounced during January. 


Rubber and Tin Troubles 


Probably She most serious delay in 
raw material supplies has occurred with 
respect smelting apd synthetic 
rubber manufacture. Negoflations with 
newaéPnstruction in these 
two, fié]lds*he@s been going on for some 
time under tli-auspices of R.F.C. sub- 


R.F.C. is get- 
ting ver arp cri Singfor its lagging 

is soffe speculation as to how 
it may be the President or 
MfAgKnudsen undertaljes to crack down 


on Jesse Jones’ sub» 


ObVinatsly,.the patience of the 
divfstons of the government is almost 
exhausted. 

Tied in with these required raw mate- 
rials normally brought from the Orient 
are the problems of export control. 


. Listed below are the groups of com- 


modities of chemical significance which 


‘were put under export license regula- 


tion by the President during December. 
Still more significant is the recent talk 
about controlled purchases from Japan. 
This is the way the talk goes: 

The United States could do without 
silk imports for some time. Present 
stocks in the United States would care 
for essential needs for quite a while. 
If this government desires to discipline 
Japan further, this perhaps could be 


accomplished by forbidding the imports 
of silk frome that country. .The theory 
is that the internal economy of Japan 
would be so upset by inability to sell 
silk that there would be popular unrest 
and the military clique of the Japanese 
government might thus be restrained, if 
it did not actually pass out of power. 


Synthetic Rubber Supplies 


Common-sense cooperation and vol- 
untary allotment of synthetic rubber 
supplies among producers and users 
is the recipe the defense commission 
is relying upon to iron out a “situa- 
tion” which has developed in_ this 
commodity because of sharp upsurge 
in military requirements. Priorities 
are not in the picture right now and 
won't be if the defense commission can 
find ways of avoiding them. The prob- 
lem as seen by the defense commission 
is not really as much one of a produc- 
tion shortage as it is of utilizing pro- 
duction facilities wisely and fully. 

Because it is the oldest and most 
produced synthetic, neoprene is the 
widest sought of the artificial rubbers 
by makers of those commodities com- 
monly made with the artificial prod- 
uct. Defense commission experts feel 
that other synthetics are satisfactory 
for many uses and that a little, more 
willingness among buyers to take sup- 
plies that are available would go a 
long way toward easing the problem 
of making the total production go 
around. 

To stimulate this spreading of use, 
the defense commission now has under 
study revision of Government specifi- 
cations. Where now specifications 
practically or actually call for neo- 
prene in many cases, it is planned to 
work out performance standards which 
can be met by products made from 
several types of artificial rubber and 
in some cases even from crude. 


Export Controls 

On December 10 the President put 
under export-license regulation iron and 
steel, pig iron, ferro alloys, and a con- 
siderable variety of semi-finished and 
finished products made from iron and 
steel. This move was definitely planned 
to restrict the movement of ferrous 
metal products to Japan. 

On December 20 the President. put 
the following additional commodities 
under export-license control: bromine; 
ethylene; ethylene dibromide; methyla- 
mine; strontium metals and ores;. co- 
balt; abrasives and abrasive products 
containing emery, corundum, or garnet, 
as well as abrasive paper and cloth. 
Also included on the list at that time 
were various types of machines and de- 
vices for plastic molding, measuring, 
gaging, testing, and so forth. The list 
further included equipment and plans 
for the production of aviation lubri- 
eating oil. 

Administration of the export license 
program is being continued as formerly. 
This means that our friends get all they 
want, so long as we can spare it. Other 
folks, notably the Axis groups and their 
friends, get little or nothing... 
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The export control program is not 
bejng administered in any blunderbuss 
fashion. If it is known that Japan can 
get a wanted material elsewhere if the 
United States refuses to supply it, then 
American companies are not being re- 
stricted. Only when cutting off goods 
movement from the United States pro- 
duces the desired effect of stopping sup- 
plies to those whom we wish to restrict, 
does the government proceed drastic- 
ally. 


Defense Program 


Any policy the American democracy 
adopts in the present world  up- 
heaval involves some risk-taking. 
Least risk lies in this country becom- 
ing the “great arsenal of democraey” 
to insure that Britain defeats Hitler, 
thus avoiding our own participation in 
a “last-ditch” fight with totalitarian- 
ism. In other words, limited bellig- 
erency (short of an _ expeditionary 
force) now is better than fighting off 
attack later. 

Not new but now more sharply de- 
fined, this policy points up the distinct 
change of tempo of the defense produc- 
tion program which arrived with the 
New Year. Growing apprehension in 
Administration circles that the coming 
spring will decide whether Britain wins 
or loses explains why the pressure 
has been applied more vigorously, why 
viewpoints have been modified, why 
new goals are, being fixed. ; 

Two  clearly-outlined milestones 
warned of this shift in mid-December, 
and the President put his own stamp 
of approval on them just before New 
Year’s. First of these was the out- 
break of a fundamental controversy in 
Washington over the extent to which 
a military economy shall be allowed to 
interfere with a civil economy; second, 
the plans of this Government to assume 
the procurement problems of Britain. 
The President “settled” the first with 
his unmistakable enunciation that guns 
come ahead of butter although the 
over-all policy still demands that pro- 
vision be made to supply enough butter 
by unstinted expansion to make up for 
the military subtraction from the pro- 
ductive capacity. 

From a total production standpoint, 
President Roosevelt’s scheme to have 
this country take over all future Brit- 
ish orders and then lend them needed 
material, or whatever modification of 
this program which- develops, essen- 
tially means little. Combined British 
and American munitions orders now 
are ahead of productive capacity to 
fill them; consolidation of the two 
sets of orders doesn’t materially alter 
this. 

This projected consolidation of Brit- 
ish and American buying is in the 
future. Of more immediate concern 
and effect is the “speed-up” campaign 
to get increased output right away. 
U.S. arms production is geared for 
maximum operation a year from now. 

The concrete development to meet 
this immediate challenge was creation 
of the Office of Production Management 
to have all the power which “can 
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legally be delegated to it”—pewer 
short of infringement upon Mr. Roose- 


velt’s final right of say-so. The Knud- ~ 


sen “super-board” is the first real com- 
promise with the original viewpoint 
that re-armament could be a luxury 
superimposed upon “Business as usual.” 
With the production division of the 
original defense commission elevated to 
a position of ranking authority, the 
job of the Stettinius division becomes 
not so much one of feeding the arma- 
ment machines, but more one of plan- 
ning for adequate supplies for civilian 
needs over and above—and after— 
satisfying the requirements for defense. 
In only a relatively few instances are 
there actual shortages of the things 
needed for the military in ratio to 
total productive capacity. 

The original viewpoint of superim- 
posing defense upon normal business 
inevitably relies upon wholesale ex- 
pansion of those industries which 
serve both civil and military needs. 
The new “all-out” supply program 
recognizes that expansion is a luxury 
which takes time to acquire and re- 
quires that civilian needs wait for 
that day. 


Funds for Munitions Plants 


The Army juggled its huge defense 
appropriations around last month ‘o 
provide additional funds for expand- 
ing its chain of munitions plants. 
Roughly speaking, the re-allocation 
makes available another $200,000,000 
for construction of plants, most of 
which will go into such facilities as 
powder works, ammunition loading 
assemblies and plants for producing 
chemical raw material components of 
explosives. These extra funds were 
accumulated for the most part by 
switching some operating costs which 
originally were assessed against the 
700,000,000 appropriated for “expe- 
diting production” to money supplied 
the Ordinance Department for pro- 
curement. 

Two of the facilities made possible 
by this shift in bookkeeping already 
are under contract—the ammunition 
loading assembly at Milan, Tenn., and 
the TNT-DNT plant at Sandusky, O. 
A third use of this money was the 
allocation of another $23,000,000 to the 
Charlestown, Ind., smokeless powder 
works to be operated by DuPont. This 
now becomes a $74,000,000 factory, 
scheduled ultimately to have a capacity 
in excess of 600,000 lb. of powder 
daily. Other plants under negotiation 
include another smokeless powder fac- 
tory to be located at Childersburg, 
Ala., and the small arms ammunition 
assembly to be operated by Remington 
Arms at Denver. 

Total construction and equipment 
cost of the powder and ammunition 
plants underway at the start of the 
new year totals more than $300,000,000. 
Operating funds already allotted to 
these plants as orders for finished 
products totaled another $350,000,000. 

Yet to come are munitions works 
costing in excess of $100,000,000, in- 
cluding those made possible by the 


additional “nest egg” and a few from 
original schedules for which operat- 
ing management and sites have not 
yet been signed up. Conspicuous 
among this latter group is an am- 
monium picrate works, a _ project 
which has blown hot and cold by 
turns for months. Projects in the 
original list for which contracts are 
not signed also include two bag load- 
ing establishments to be operated in 
connection with the Radford, Va., and 
Charlestown, Ind., smokeless powder 
works. 


New Management Policy 


The Army’s difficulty in spreading 
experienced management to meet the 
far-flung range of its munitions plant 
chain has resulted in decision to offer 
some of these jobs to established pri- 
vate companies whose normal activi- 
ties are in unrelated fields. First ex- 
ample of this was the award in late 
December of operation of a $14,000,000 
ammunition loading assembly to a spe- 
cially incorporated subsidiary of 
Procter & Gamble. Other management 
contracts are expected to be distrib- 
uted similarly in increasing propor- 
tion as the production § program 
expands. So far, however, it is 
planned to confine this policy to the 
more mechanical type operations, as 
distinguished from process type plants. 

The difficulty of finding sufficient 
management for process operations 
such as powder manufacture, is being 
met by further concentration of these 
facilities into a relatively few loca- 
tions. Chief exhibit to date is the 
Charlestown, Ind., smokeless works 
which originally was planned as a 
$25,000,000 project but since has been 
enlarged twice to triple its original 
size. 

The New Year brings plane for a 
second large-scale chain of munitions 
plants in many respects duplicating 
the program now a-building. The 
budget figures sent to Congress early 
in January are not conclusive as re- 
gards the size and scope of this new 
facility program; everyone expects 
that additional appropriation requests 
will be made during the session from 
time to time as needs and plans crys- 
tallize. 

It is safe to assume that funds for 
construction of additional powder, 
powder components and ammunition 
facilities to be provided for in the 
1941-42 fiscal year budget will top a 
quarter-billion dollars. Production 
capacities of this much more than now 
programmed the Army wants for the 
United States defense program alone. 

How much of British needs can be 
supplied from these same plants is 
the question upon which wil] hinge 
the extent to which the new construc- 
tion program will exceed that esti- 
mate. There can be considerable 
doubling up in this respect because as 
long as this country is not in a 
“shootin’ war” production capacity to 
make powder and bullets is required 
far in excess of the amounts of fin- 
ished products. 
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SCARCITY OF CONTAINERS HAS AFFECTED DELIVERIES 
OF GOODS IN GERMANY 


From Our German Correspondent 


Portugal and Switzerland 
reciprocal machinery for renewal 
of patents and licenses held in enemy 
territory has been set up by Great 
Britain and Germany. Regulations 
concerning « number of important 
German chemical and metallurgical 
patents used in Britain, and BPnglish 
patents used in the Reich, have not 
been widely publicized since they in- 
volve delicate interpretations of re- 
spective Trading With the Enemy 
Acts. The arrangement is of interest 
in view of the controversy over Ger- 
man chemical patents held in the 
United States during the last war. 
This time British and German patent 
holders are apparently assuming that 
patent rights will be reestablished 
after the war even though in the 
meantime renewal fees are not always 
being paid. 

Partly because it is difficult to 
evaluate assets of German firms 
abroad and partly to prevent divulg- 
ing business information of possible 
military importance, under a decree 
of the Reich Council of Ministers for 
National Defense dated Oct. 4, 1940, 
German corporations and individuals 
engaged in business are relieved of 
publishing annual balance sheet and 
profit and loss statements. 

What is also not being divulged for 
obvious military reasons is the extent 
of damage inflicted by R.A.F. fliers to 
Reich industrial plants. To anyone 
familiar with the geographical loca- 
tion Of German factories, a list of 
objectives attacked by British fliers 
reads like a guidebook to Germany’s 
chemical industry. Although official 
Reich reports have denied much dam- 
age has been done and American cor- 
respondents allowed to inspect some 
of the plants claimed to have been de- 
stroyed, the British have repeatedly 
bombed factories at Frankfurt and 
Mannheim-Ludwigshafen, seat of key 
1.G. plants. The R.A.F., apparently 
aiming at Germany’s vulnerable oil 
supply, claims to have hit a number 
of synthetic oil plants, among them 
the factory at Politz near Stettin, 
with an annual capacity of one mil- 
lion tons of motor fuel, the I.G. hydro- 
genation plant at Leuna near Leipzig, 
the Brabag units at Madgeburg, re- 
fineries at Gelsenkirchen, the Hoesch 
benzine works at Dortmund, and addi- 
tional oil plants and stores at Ham- 
burg, Hanover and Frankfurt. 

Details of German self-sealing air- 
plane fuel tanks have been made 
publie by British aviation authorities 
after testing of bombers shot down 
over England. The tanks have a 
capacity of 280 gallons. The tank wall 
weighs 43 Ib. per sq. ft. and is stated 
to be about two and a half times as 
heavy as that used in British air- 
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craft. The outer covering is of vul- 
canized rubber which encases several 
layers of pure rubber, inside of which 
is a compound of rubber-like self- 
sealing fluid. Then comes a layer of 
strong deather, and the inner tank it- 
self, which is constructed of fiber like 
a suitcase. Metal braces and tough 
fiber supports are put in to give the 
tank the necessary strength. In tests, 
sections of the tank have been broken 
in two, and then by pushing the 
broken parts together, in a short time 
they fuse themselves. 

Packaging, rather than transporta- 
tion, difficulties are claimed to be re- 
sponsible for delays in filling orders 
and for production and distributing 
“bottlenecks” in the Reich. This was 
apparent when only very late delivery 
terms could be offered at the Leipzig 
fall fair. The shortage applies v0 
small as well as large containers. 
Recently the “Chemiker Zeitung” is- 
sued an appeal to large consumers to 
return packaging materials if they 
wanted faster deliveries. To speed the 
return of oil drums and barrels a 
new decree requires payment of 40 
RM for a 200-liter barrel and 50 RM 
for a 300-liter barrel if it is not re- 
turned to the manufacturer by a 
farmer within five months after de- 
livery and by an industrial plant 
within three months. 

In the case of smaller containers, 
there are now five or six plastic tubes 
available for holding pastes and 
liquids. One difficulty in changing 
over to new types of containers once 
they have been developed is that auto- 
matic packaging machines already in 
use have to be remodeled or discarded. 
Similarly, the design and construction 
of machinery to turn out containers, 
such as the new plastic tubes, in mass 
production requires considerable time 
and money. 

The shortage in packaging materials 
is of course due to the fact that the 
metal supply is being diverted to mili- 
tary purposes. The tin can output is 
reported to be greatly reduced com- 
pared with last year. One way of get- 
ting around using tin is to make a 
container of untinned sheet covered 
by a film of synthetic resin lacquer. 
Plans have been drawn up for large 
scale manufacture in the Reich of un- 
tinned plate cans treated by the 
Bonder phosphate rust-proofing process. 
Because of the paraffin shortage, pa- 
per boxes are no longer waxed but 
are being lined with cellophane. Glass 
jars are widely supplanting tin cans 
for preserving vegetables and fruits. 

Quick-freezing is another process by 
which tin containers are being elimi- 
nated. There are 74 quick-freezing 
plants operating in the Reich and 64 
more are under construction. The 
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frozen foods industry’s output was 
25,000 metric tons in 1940 and in 1941 
it is planned to increase production 
to 120,000 tons. Because of the lack 
of certain materials the quick-freezing 
processes in Germany differ somewhat 
from those used in the United States. 
Ammonia, which has heretofore been 
used as a refrigerant in the Reich, is 
being rapidly replaced by “Frigen,” 
an I.G. product. Freezing units are 
also being installed on fishing vessels, 
the most recent being on a new 10,000 
ton steamer put into service by the 
Deep Sea Fishing Co. of Hamburg. 

The shortage of fats and oils has 
resulted in a deterioration of soaps 
in the Reich. The new standard 
“Einheitsseife” contains not more than 
40 per cent fat or grease, the re- 
mainder being chiefly kaolin. The 
soap bars are plain and undecorated, 
having only “R.I.F.” embossed on 
them. Regular soap is still manufac- 
tured for export, but producers report 
increasing difficulties in obtaining 
raw material supplies. A sidelight to 
soap rationing, which allows each male 
only one three-ounce stick of shaving 
soap every four months, is the trend 
toward using dry electric razors, 
manufactured in the Reich chiefly 
under Dutch and Italian patents. 

For industries where hands are ex- 
posed to strong alkalies, a new soap 
has been developed in the Reich. It 
contains 50 per cent Turkey red oil, 
20 per cent liquid paraffin, and 30 per 
cent water. The liquid soap is used 
without water and does not lather 
much, but it is claimed to clean work- 
ers’ hands without taking too much oil 
out of the skin. 

Another waste recovery process is 
a new patent, DRP 660,622, which 
produces fertilizer and alcohol from 
industrial sulphite waste. The new 
process differs from that used hereto- 
fore in which the calcium present in 
waste water is precipitated by means 
of phosphoric acid or phosphates, a 
large part of the calcium phosphate 
remaining in solution. The new 
process calls for adding calcium to 
the alkaline water to produce an in- 
soluble precipitate of calcium phos- 
phate, along with colloidal organic 
matter, which makes it a very satis- 
factory fertilizer. The residual solu- 
tion, which contains sugar, can be 
processed to alcohol. 

A waste product of the acetylene 
industry, carbide lime, is finding new 
uses since under a new process it can 
now be cleaned of impurities better 
than heretofore. It is being used in 
the building industry in the place of 
slaked lime for mortar and as white- 
wash. In agriculture it can be used 
as an insecticide and protective coat- 
ing for trees and as a fertilizer to 
counteract soil acidity. An easing of 
the supply of fertilizer is to be seen 
in a recent decree of the Reich Chemi- 
eal Board which raised the quota al- 
lotments of phosphoric fertilizers to 
farmers from 25 to 40% of 1938-9 
purchases in the Old Reich and up to 
48% in Austria and the Sudetenland. 
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The chemical configurations of 0-Nitrodiphenyl and its 
reduction product, o-Aminodiphenyl, suggest a num- 
ber of possible uses as intermediates in the synthesis 
of dyestuffs, insecticides and plastic compositions. 

The amino compound will give any of the charac- 
teristic reactions of an aromatic primary amine. It may 
be considered where a weighted aniline is indicated 
to obtain certain desired results. 

The current prices of 6¢ a pound for the nitro and 
12¢ for the amino compound compare favorably with 
other materials of similar chemical reactivity. 

Both of these compounds are available in com- 
mercial quantities. Requests for samples are invited. 
MONSANTO CHEMICAL COMPANY, St. Louis, U.S. A. 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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IMLONSANTO CHEM ICALS 


SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


_ accuracy of plant flow 

metering equipment is of prime 
importance if economical opera- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 


PHILADELPHIA, PA. 
District Offices in Principal Cities 
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TWELVE STUDENT CHAPTERS WERE 
REPRESENTED AT NEW ORLEANS 


One of the most successful conven- 
tions of members of Student Chapters 
of the American Institute of Chemical 
Engineers to date was held at New 
Orleans in December in conjunction 
with the meeting of the American In- 
stitute of Chemical Engineers. The 
Student Chapter at Tulane University 
served as host, and was assisted by 
the Chapter at Louisiana State Uni- 
versity. Dr. F. M. Taylor of the 
Chemical Engineering Department at 
Tulane headed the local committee ar- 
ranging the meeting. Registrations 
exceeded one hundred and fifty, repre- 
senting twelve Student Chapters. 

W. A. Wood, Jr., president of the 
Tulane Chapter, presided at the open- 
ing meeting, at which the speakers 
were Dean James M. Roberts and Dr. 
F. M. Taylor of Tulane University, 
Dr. C. S. Carlson of Louisiana State 
University, and Dr. M. C. Molstad, 
chairman of the Institute’s Committee 
on Student Chapters. Following a 
symposium on “The Chemical Indus- 
try in the South”, addressed by Dr. 
R. L. Copson, H. G. Mangelsdorf and 
Arthur L. Stern, the audience formed 
nine discussion groups. At these the 
opportunities for chemical engineers 
in plant operation, process develop- 
ment, research, and sales were inform- 
ally diseussed by competent industrial 
leaders. Among these leaders were 
men engaged in such important south- 
ern industries as petroleum, paper, 
sugar, fertilizers and food products. 

Dr. C. S. Williamson, Jr. was toast- 
master at the banquet, at which S. D. 
Kirkpatrick spoke on “The Chemical 
Engineer in National Defense.” 


M.C.A. ISSUES YEARBOOK OF 
CHEMICAL INDUSTRY 


Last June announcement was made 
that the Manufacturing Chemists’ 
Association was preparing a statisti- 
eal yearbook of the American Chemi- 
eal industry. The new _ publication 
was released under date of Dec. 18, 
bearing the title “Chemical Facts and 
Figures.” It contains 220 pages with 
a detailed index and includes factual 
data, graphs and statistics on chemi- 
cal production, sales, foreign trade, 
employment, safety, research, and 
finance. As certain data for 1939 were 
not available from the Bureau of the 
Census at the time of publication, a 
mimeographed supplement will be is- 
sued as soon as these figures have been 
received. 


SHELL OIL CO’S TOLUOL PLANT 
IN OPERATION 


More than a month ahead of 
schedule, America’s first commercial 
petroleum toluol refinery began pro- 
ducing in December. The first barrel 
of the new process product was taken 
off the Shell Oil Co.’s Houston plant 
four months after ground was broken 
for the building. 
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The Shell plant is equipped for a 
production rate of 2,000,000 gal. an- 
nually, sufficient for 20,000,000 lb. of 
TNT. The present plant operates on 
an extractive, rather than a synthetic 
process. A second process of rearrang- 
ing petroleum molecules, which can 
be operated supplemental to the first, 
could increase output at Houston to 
10,000,000 gal. annually. 

In addition to this privately-fi- 
nanced refinery, the Army has given 
Humble Oil Co. more than $11,000,000 
for construction and operation of a 
similar toluol plant at Baytown, Tex. 
This facility will be government- 
owned, part of the vast chain of muni- 
tions plants being strung out over the 
country by the Army. 


GERMAN POST-WAR CHEMICAL 
TRADE WITH THE BALKANS 


A report to the Department of Com- 
merce states that Germany’s chemical 
industry is reported to have formu- 
lated elaborate plans for expanding 
its trade in Southeastern Europe at 
the conclusion of the war. While many 
German indstries are expected to par- 
ticipate in supplying the contemplated 
enlarged economic requirements of 
this region, it is believed that the 
chemical industry will draw the 
greatest benefits in view of the exist- 
ing low per-capita consumption of 
chemicals and the wide-spread possi- 
bilities for expansion in this field. 
Trade authorities in the Reich lay 
especial emphasis on the opportunity 
which will develop of increasing the 
demand in the Balkan area for agri- 
cultural chemicals, notably artificial 
fertilizers and insecticides, consump- 
tion of which is capable of prodigious 
increase in view of the present low 
level of consumption. Modernization 
of Balkan agriculture would involve 
a sharply increased demand for other 
products of the chemical industry, 
including preparations for safeguard- 
ing livestock against infections, paints 
and related products for farm build- 
ings, plastics and supplies for dairies. 


MONSANTO ESTABLISHES PENSION 
PLAN FOR EMPLOYEES 


A formal plan which will enable 
employees of Monsanto Chemical Com- 
pany to retire with a dependable and 
comfortable pension when they reach 
the age of sixty in the case of women, 
and sixty-five in the case of men, has 
been approved by stockholders. The 
amount of the pension when combined 
with governmental pensions will ap- 
proach fifty per cent of average earn- 
ings for employees of long service 
earning less than $3,000 a year. 

Employees receiving less than $250 
a month participate in the benefits of 
the plan without cost, and those re- 
ceiving more than $250 a month will 
have an opportunity to retire on a 
pension commensurate with their earn- 
ings upon payment into the plan of 
four and one-half per cent of their 
earnings above $3,000 a year. 
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CANADIAN RESEARCH ON CHARCOAL 
FOR GAS MASKS 


Publication of a paper on activated 
chareoal, by Dr. M. J. Marshall of 
the University of British Columbia 
chemistry department has brought to 
light extensive U.B.C. research in this 
field which is supplementing Cana- 
dian research on charcoal suitable for 
gas masks. 

“The National Research Council en- 
lists our support from time to time in 
connection with new gases,” Dr. Mar- 
shall said, revealing that practically 
all U.B.C. graduates in the field of 
chemistry would be called up by the 
government for war research immedi- 
ately upon graduation. 

Charcoal, formerly made from co- 
coanut shells, is now being made 
from wood such as the Douglas Fir 
as a result of late scientific develop- 
ments. This process has now been per- 
fected at the University of British 
Columbia Dr. Marshall stated, but has 
not been undertaken on a commercial 
scale. 


CHEMICALS USED TO STABILIZE 
OUTPUT OF ORCHARDS 


A new way of attacking the problem 
of biennial bearing of apple trees is 
suggested by successful experiments by 
the Bureau of Plant Industry of the 
Department of Agriculture. An _ or- 
chard of York Imperial trees has been 
“changed over” from a practice of bear- 
ing a heavy crop in odd years and a 
light crop in even years by use of tar 
oil distillate and di-nitro-cyclo-hexyl- 
phenol sprays when the blossoms were 
in the early pink stage. Additional 
research is now underway to see if this 
method can be used to kill only part of 
the blossoms in a “heavy” year, thus 
keeping production on an even keel. 
For the last eight years, in parts of 
the eastern part of the country, many 
orchards have borne alternately heavy 
and light crops, with consequent dis- 
ruption of market prices. 


PENN SALT WILL BUILD CHLORATE 
PLANT ON WEST COAST 


Bonneville Administrator Raver 
claimed credit for bringing another 
new industrial operation to the Pa- 
cific Northwest in announcing execu- 
tion of a contract for 2000 kilowatts 
of Bonneville-Grand Coulee power with 
the Pennsylvania Salt Manufacturing 
Co. of Washington to supply a sodium 
chlorate plant. The company, sub- 
sidiary of Pennsylvania Salt Manu- 
facturing Co. of Philadelphia, already 
operates a plant at Tacoma, Wash. 

Construction of the new chemical 
works at Portland, Ore. will start at 
once and be completed late in 1941. 
Bonneville will begin supplying 1000 
kilowatts initially when the company 
starts production, increasing deliveries 
200 kilowatts monthly until the con- 
tract figure is reached. Contract price 
Was announced as Bonneville’s stand- 
ard rate of $17.50 per kilowatt-year. 
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Kight there 's where we 
in BEMIS 


THOUSANDS 


Read how Bemis Waterproof 
Bags may help your products 
sell and serve better 


Today, makers of dry chemical and mineral 
products are making welcome economies 
and more satisfied customers by shipping 
in Bemis Waterproof Bags. 

In scores of cases, these light, tough, 
moistureproof, dirtproof, siftproof con- 
tainers have practically wiped out damage 
in transit and storage . . . have reduced 
packing, handling and shipping costs... 
have cut down storage space require- 
ments . . . provided a neater, easier-to- 
handle package. 

Let us help you secure these advantages 
through the complete Bemis Shipping Re- 
search Laboratory Service. Here, with 
specially designed equipment, experienced 
Bemis research men determine just which 
bag constructions will best meet your in- 
dividual needs. Safety, economy, practi- 
cability, appearance . . . every factor for 
giving you better shipments will be care- 
fully considered. 

Check with Bemis at once. No obligation. 

And mail coupon below for special bro- 


chure giving valuable information on 
increased shipping efficiency. 


WATERPROOF DEPARTMENT 


BRO. BAG co. 


Louis BROOKLYN | 


Firm Name. 


BEMIS BRO, BAG CO, 
415 Poplar Street, St. Louis, Mo.; 5106 Second Avenue, Brooklyn, N. Y. 
Please send your special brochure and details about use of Bemis 


Waterproof Bags for. 


BEMIS 
WATERPROOF BAGS 


are also made 
ODORPROOF, SIFTPROOF, DUST- 
PROOF, LINTPROOF, ACID AND 
GREASE RESISTANT. . . 


(Product) 


Street Address 


City. 


State. 
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DICALITE FILTERAIDS 


for high efficiency clarification in manu- 
facture of the following partial list of products: 


Acids Pharmaceuticals 
Animal Oils Rayon Liquors 
Beer Shellac 
Brandies Soap 

Cellulose Liquors Solvent 
Chemicals Sugars 

Ciders Beet and Cane 
Citric Acid Syrups and 
Dyestuffs Sorghums 
Extracts Tallow 

Fruit Juices of Varnish 
Vegetable Oils 
Gin arene Cocoanut 
Cottonseed 

ue Linseed 
Grape Juice Seve Been 
Tung Oil 

ord Vinegar 
Lacquer 9 

Liquid Soap Water 

Mineral Oil Waxes 
Molasses Whiskey 

Pectin Wine 

DICALITE 


MINERAL FILLERS 


. to strengthen, stiffen and preserve; to in- 
crease durability and resistance to abrasion, 
heat and fire; to insulate electrically; to im- 
prove moisture characteristics and oil retention 
qualities —in manufacture of the following 


partial list of products: 


Building Blocks of 
artificial stone, 
concrete, etc. 

Ceramic Ware 

Chemicals 

Cosmetics 

Disinfectants 

Dielectric Products 

Dyes 

Explosives 

Fire-proofing 

Materials 

Insecticides 

Leather (Finishing) 

Linoleum 


Paints and 
Varnishes 

Paper 

Petroleum 

Plastics 

Polishes 

Printing Inks and 

Rollers 

Resins 

Rubber 

Soap 

Tooth Paste 

Textile Fabrics 

Wood Polishes 


@ Dicalite products have for years made possible increased 
production and lower production costs in the chemical process 
industries. 


@If you employ pressure or vacuum filtration, one of the 
eleven Dicalite filteraids is exactly suited to your product. 
It will enable higher flow rates, produce filtered liquors of 
brilliant clarity, and reduce filtration costs. 


@ Does the composition of your product include a filler, or 
could it be improved by using one? Then over twenty grades 
of Dicalite mineral fillers are available for your use. These 
finely divided, fluffy powders of pure diatomaceous silica 
supply greater bulking than any other comparable material. 
There are also superior grades of Dicalite for high temper- 
ature insulation, for absorbents, for paint extenders and flat- 
ting agents, for insecticide carriers, and for use as admixtures 
for asphalt and for concrete. 


@ Inheriting physical superiority from Nature, Dicalite prod- 
ucts are processed by skilled men to rigid specifications. Bag- 
to-bag check-up by control laboratory technicians insures 
maintained quality. 


@ You can depend on any Dicalite product to give top-notch 
results in its specific field. Write for data on how Dicalite 
can save you money in processing your products. 
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+ Ropert B. WITTENBERG, who has 
been in charge of market research for 
Mathieson Alkali Works, resigned 
Dee. 31 to accept a position with Inter- 
national Agricultural Corp., New 
York, N. Y. Mr. Wittenberg will en- 
gage in development of markets and 
sales of minerals and chemicals. 


+ Etmer Gurist has been appointed 
metallurgist for the Jessop Steel Co., 
Washington, Pa. He graduated from 
Washington & Jefferson College in 
1932 and has since taken graduate 
work at Carnegie Institute of Tech- 
nology. Mr. Ghrist has been employed 
by the steel company since 1935, hav- 
ing served two years in the chemical 
department and three in the metal- 
lurgical department. 


+ Cuinton D. St. Cram has been ap- 
pointed works manager of the Han- 
cock Valve Division, in Boston, of 
Manning, Maxwell & Moore, Inc. Mr. 
St. Clair attended Rutgers University 
and Pennsylvania State College. 
Since graduating he has had manufac- 
turing experience with such prominent 
industrial organizations as B. F. Good- 
rich, Ohio Match Co., and Erie City 
Iron Works. His duties for the past 
15 years have been similar to those of 
his present capacity and especially fit 
him for his new work. 


+ ALLEN ABRAMS has been elected vice 
president in charge of research by the 
board of directors of Marathon Paper 
Mills Co., Rothschild, Wis. Dr. Abrams 
is a past president of the Technical 
Association of the Pulp and Paper 
Industry and one of the leading tech- 
nical men in the industry. 


+ Grorce K. Bupp has accepted a posi- 
tion with the Campbell Soup Co. He 
will be located at the company’s plant 
at Camden, N. J. 


Cc. C. DeWitt 


+C. C. DeWirTr is now chairman of 
the department of chemical engineer- 
ing, at Michigan State College of Ag- 
riculture and Applied Science, Lansing. 
In 1927 Dr. DeWitt received his Ph.D. 
degree from the chemical engineering 
department of the University of Michi- 
gan. He was assistant and associate 
professor of chemistry and chemical 
engineering at the Michigan College 
of Mining and Technology, Houghton, 
from August 1927 to September 1940. 


+H. Bennett, director of research 
and development of the Glyco Products 
Co., left on December 20 for a busi- 
ness trip to South America. While 
there he will confer with representa- 
tives of the company and others who 
have been actively connected with the 
building up of Glyco’s business in 
South America. 


+ Lawrence C. Turnock, Jr, of 
Cleveland, Ohio, of the chemical en- 
gineering department, at Massachu- 
chusetts Institute of Technology, has 
been given the William Barton Rogers 
Award of $300 in recognition of high 
scholarship, character and leadership 
in student affairs at the Institute. Mr. 
Turnock is a member of Alpha Chi 
Sigma, Tau Beta Pi, the Track Club, 
Scabbard and Blade, and other honor- 
ary organizations. 


+H. Seymour Coton has purchased 
the Cosma Laboratory Co. of Cleve- 
land, Ohio, and has incorporated his 
consulting practice with this organiza- 
tion. The Cosma laboratory has been 
in business in the same location for 
over 20 years, serving industry 
throughout the middlewest. 


+ Ropert L. Lercn has been appointed 
general sales manager of Haynes Stel- 
lite Co., unit of Union Carbide & Car- 
bon Corp. Mr. Lerch has_ been 
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associated with Haynes Stellite since 
1924. During the World War he 
served inthe U. S. Marine Corps. 
After the war he returned to Lehigh 
University, from which he was gradu- 
ated in chemical engineering in 1922. 
He then spent a year and a half in 
various plant departments of the 
Bethlehem Steel Co.’s Lehigh plant, 
Bethlehem, Pa. Since 1929 he has 
been advertising manager and assist- 
ant to the general sales manager. 


+ Orro KEssLeR, a chemical engineer 
for many years with General Chemical 
Co., has become associated with the 
enlarged chemical division of the Foote 
Mineral Co., Philadelphia. He will de- 
vote most of his time to production 
problems of this division. 


+ Puiuir J. BAKER, a recent graduate 
of Northwestern University, Dr. 
Richard 8. Egly and Dr. Graham W. 
MeMillan, both graduates of the Uni- 
versity of Illinois, and Dr. Ambrose 
G. Whitney, from the University of 
Minnesota, have been added to the 
staff of the research department of 
Commercial Solvents Corp. 


+G. Crom Ruopes, who graduated in 
June 1940, from the department of 
ceramic engineering at the University 
of Illinois, is now employed in the 
Research Mineral Rock Wool Division 
of Johns-Manville Corp. at Manville, 
N. J. 


+ R. MorcGan, who received 
his Ph.D. degree from the University 
of Illinois in 1937, is now director of 
research for the Bay State Abrasive 
Products Co., Westboro, Mass. Before 
accepting this appointment he was as- 
sociate professor of ceramic engineer- 
ing at Rutgers University. 


+ W. Harry VavuGHn has accepted a 
position as chief of the regional 
products research division, Commerce 
Department, T.V.A., located at Knox- 
ville, Tenn. To fill this appointment 
he is taking a year’s leave of absence 
as director of the State Engineering 
Experiment Station and head of the 
department of ceramic engineering at 
Georgia Tech. 


+ J. Howarp WriGuHtT, who at one time 
was chemist for the National Paper 
Products Co., Carthage, N. Y., recently 
joined the chemical department of 
Southland Paper Mills, Inc., at Luf- 
kin, Tex. 


+L. L. Lewis, vice-president in charge 
of engineering, Carrier Corp., Syra- 
cuse, N. Y., and one of the early pio- 
neers in air conditioning, was elected 
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What 


SILIC A GE is a dried colloid with the appearance 

of clear crystals. The particles are 
strong and therefore resistant to shock, but paradoxically 
comparatively non-abrasive. Silica Gel is non-delique- 
scent, non-corrosive, and unaffected by practically all 
save strong alkalis. The chemical composition is SiO. or 


similar to window glass. It is available in a wide range 
of mesh sizes for various requirements. 


ITS ACTION Sitice Gel looks like solid crystals, 


it is really a myriad of pores that are smaller 
than the wave length of light. Because of these pores Silica Gel 
has an enormous interior surface—it is reliably estimated that a 
cubic inch of granular Silica Gel has an interior surface in excess 
of 50,000 square feet! As a result of this large surface, Silica Gel 
removes moisture from liquids, air and other gases by a combina- 
tion of surface adsorption and capillary attraction. 


Silica Gel can adsorb up to 45% of its weight of moisture, and 
still feel and appear perfectly dry. It can be used over and over 
again, merely by applying heat to drive the absorbed material 
from the internal surfaces. Silica Gel will not swell or cake and 
is entirely free from eroding or powdering. 


dehydrating liquids, air and 
other gases; for recovery of valuable vapors; as a 
catalyst, and as a catalyst carrier; and in many 
industrial applications where hydroscopic chemi- 
cals, drugs, candies, leather, glass, plastics, etc. 
are being made, packed or stored. Your industry 
is making use of Silica Gel—Let us show you how. 
The Davison Chemical Corp., 20 Hopkins Place, 
Baltimore, Maryiand. 


| low-grade Cuban manganese ores. 
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president of the American Society of 
Refrigerating Engineers in December. 


+ Foster Dee SNELL is president of the 
Alumni Association of the Graduate 
Schools of Columbia. 


M. B. Gentry 


+M. B. Gentry is named vice-presi- 
dent of Freeport Sulphur Co. He 
joined the organization in 1935 as as- 
sistant to Langbourne M. Williams, Jr., 
president, and has been in charge of 
foreign sulphur sales and of sales of 
the Cuban-American Manganese Corp., 
a Freeport subsidiary, which developed 
a new flotation process to concentrate 


Herbert J. Krase 


+ Hersert J. Krase, assistant director 
of research and patent attorney for 
Monsanto Chemical Co.’s phosphate 
division, has been transferred from 
Monsanto plant at Anniston, Ala., to 
Dayton, Ohio, where he assumed new 
duties at the company’s central re 
search laboratories. Mr. Krase has 
taken charge of all patent work for 
the central research laboratories as 
well as for the phosphate division. 


+ Harvey H. Grice, a candidate for 
the Ph.D. degree in chemical engineer- 
ing at Ohio State University, has been 
awarded the Bloede Scholarship of 
the Chemists’ Club, New York City, 
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for the school year 1940-41. This 
scholarship which was founded in 1916 
through the generosity of the late 
Dr. Victor G. Bloede, was originally 
given every year. Appointments are 
now to be made in alternate years. 
Mr. Grice received his bachelor of 
chemical engineering and master of 
science degrees from Ohio State in 
1937 and 1938 respectively. He served 
as a graduate assistant in the depart- 
ment of chemical engineering from 
1937 until his appointment to the 
Bloede Scholarship. His industrial ex- 
perience has included work in both the 
operating and research departments of 
Diamond Crystal Salt Division, Gen- 
eral Foods Corp., St. Clair, Mich. 


OBITUARY 


#M. L. Davies, former president of 
the Standard Chemical Co., Ltd., died 
at his home, December 17, after a long 
illness. He was 75 years of age. Born 
in Liverpool, England, Mr. Davies was 
manager of the Liverpool works of 
James Muspratt & Sons before coming 
to the United States in 1899. He was 
appointed general manager of the 
North American Chemical Co. at Bay 
City, Mich., that year and held the 
post until 1913, when he went to 
Toronto as general manager of the 
Standard Chemical Co. He was ap- 
pointed vice president of the company 
in the same year and president in 
1924. He retired in 1939 as a result 
of ill health, but remained a director 
of the company. 


Avcustus EUGENE STALEY, SR., 
founder of A. E. Staley Mfg. Co., De- 
eatur, Ill., and a pioneer in the corn 
and soybean processing industries, 
died December 26 at his winter-home 
in Miami, Fla. He was 73 years of 
age. He was born in Julian, N. C., and 
in his youth was a salesman of to- 
bacco and groceries. He noticed the 
great demand for starch and started 
his own starch packing plant. In 1909 
he purchased the Wellington Starch 
Co. at Decatur, Ill., and for many 
years starch was the chief product. 
Later he became interested in soybeans 
and encouraged Illinois farmers to 
plant the crop. Mr. Staley served as 
president of the Staley company until 
a few years ago when he became chair- 
man of the board, his son, A. E. 
Staley, Jr., becoming president. 


HATHAWAY TABER, retired 
vice president of Gulf Oil Corp., died 
at his home in Pittsburgh on Decem- 
ber 10. Mr. Taber was born Jan. 20, 
1859 in Fairhaven, near New Bedford, 
Mass. He entered the petroleum refin- 
ing industry in 1882 at the Queen 
County Oil Works, in Brooklyn, one of 
the units of the Standard Oil Co. While 
there he was responsible for the ulti- 
mately successful use of plate and 
frame filter presses in dewaxing 
chilled wax distillates including the 
application of the hydraulic ram. He 
retired from active business in 1928. 


“We'll just wait here 


--- TILL WE OUTNUMBER THEM” 


Industrial strategy of the highest order, plus the selfless toil of aroused 
freemen, will enable America to outnumber in kind the weapons that 
threaten her. It will be done because it must be done. 


To us, it is a matter of pride that America’s greatest industrial plants, 
in seeking the ultimate in production, in steel, in chemicals, in the non- 
ferrous industries, die-casting, textiles and many others, turn to Kemp 
for heat processing equipment. 


Kemp equipment, based on the patented Industrial Carburetor, brings 
new levels of fuel utilization, accuracy of control, flexibility and speed 
through the underlying advantages of complete premixing of gas and 
air... a subject of fascinating interest and timely worth to any technical 
man not already familiar with its varied and significant applications. 
We shall be pleased to send you general descriptive folders or specific 
information on Kemp performance in your own industry. 


ADSORPTIVE DRYERS 
ute Silica Gel... 


provide desiccation of gases, liquids or solids to 
the commercial absolute, minus 76 degrees C. 
Kemp Dryers are available with single or twin 
towers for intermittent or continuous operations. 
Capacities 10 to 10,000 c.f.m. Pressures from atmos- 
pheric to 2,500 pounds. For complete data, address 
The C. M. Kemp Manufacturing Company, 
405 E. Oliver Street, Baltimore, Maryland. 
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CENTRIFUGAL PUMPS 


DR. HOLMES ELECTED PRESIDENT 
OF A.C.S. FOR 1942 


Dr. Harry N. Holmes, head of the 


department of chemistry at Oberlin 
College, has been elected president of 
the American Chemical Society for 
1942 and took office as president-elect 
on Jan. 1. As a result of the national 
poll of the Society’s members, other 
officers elected include: Directors— 
Dr. Williard H. Dow, president of the 
Dow Chemical Co.; Dr. Robert E. Wil- 
son, president of the Pan-American 
Petroleum and Transport Co.; and 


ST-P Stock Pump—Guoranteed 
for Pulpy Mixtures 


st ind Si 
“for Five Abrasives 


Heavy Duty Material-Handling Pump 
Abrasives fer Coarse 


for every chemical plant service 


—because Morris Centrifugal Pumps have es- 
tablished truly remarkable performance records 
for efficiency, reliability and low maintenance 
costs wherever installed. 


—because Morris—one of the oldest American 
centrifugal pump manufacturers—has_ consist- 
ently kept abreast of advances in centrifugal 
pump design. 


—because the unequalled Morris experience and 
the wide range of Morris Pump patterns com- 
bine to provide an exactly suitable size and type 
of pump for any liquid characteristics, capacity, 
head and speed requirements. 


—because the long established Morris policies 
of conservative ratings, reasonable prices and 
square dealings assure thorough satisfaction. 


Write for Bulletin 
on type of pump in which you are interested 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 


Representatives Export Office 
in Principal Cities 50 Church St., New York 
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Dr. Harry N. Holmes 


Prof. Roger Adams, head of the chem- 
istry department of the University of 
Illinois. Councilors-at-large—Dr. Wil- 
liam M. Clark, De Lamar professor of 
physiological chemistry at the Johns 
Hopkins University; Dean Joel H. 
Hildebrand of the College of Letters 
and Science of the University of Cali- 
fornia; Dr. G. E. F. Lundell, chief 
chemist of the National Bureau of 
Standards; and Dr. Charles A. 
Thomas, director of research of 
Thomas ahd Hochwalt Laboratories of 
Monsanto Chemical Co. 

On Jan. 1, Prof. William Lloyd 
Evans, head of the department of 
chemistry at Ohio State University 
assumed the office of president for the 
current year, succeeding Dean Samuel 
Coville Lind of the University of 
Minnesota. 


DCAT WILL HOLD ANNUAL 
DINNER MARCH 13 


John J. Toohy, sales manager of 
E. R. Squibb & Sons and chairman of 
the Drug, Chemical and Allied Trades 
Section of the New York Board of 
Trade has announced that the 16th An- 
nual Drug, Chemical and Allied Trades 
Dinner will be held on Thursday eve- 
ning, March 13 at the Waldorf-Astoria 
Hotel, New York. Rudolf F. Berls of 
McKesson and Robbins, Ine. is chair- 
man of the reception committee aided 
by Victor E. Williams of Monsanto 
Chemical Co. 
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PANY 


IDVALE COM 


bring every opportunity 
for work well done, for 
relations with others that 


rest on mutual respect 


... for in these things lies 


the happiness and satis- 


and confidence, for ade- 
quate reward and safety 
faction we hope you find 
in the coming year. 


1941 lies ahead. May it 


M 
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INDUSTRIAL PRODLCTION 


SS 


Check these advantages 
against your Building Program 


ERECTION 
TIME 1s AL) 


DESIGN 


PITTSBURGH-DES MOINES has the experienced design engineers 
—the two-plant fabrication facilities—skilled erection forces, and 
large stocks of materials, which assure you of speed and economy 
in filling your particular construction needs now. As building con- 
tractors in the industrial field, P.DM has the “know-how” that gets 
things done, and the ample financial responsibility that guarantees 
satisfactory completion of the work. Individualized construction 
plus low costs for rapid amortization ... you enjoy both when you 
call in P.DM. Let us quote you, immediately! 


From site testing to 
the last coat of paint 

- every detail is 
handled with skill 
and precision. 


PITTSBURGH e DES MOINES STEEL CO. 
PITTSBURGH, PA., 3417 NEVILLE ISLAND © DES MOINES, IA 916 TUTTLE STREE 
New York, Room 990, 270 Broadway . . . Chicago, 1207 First National Bank Building 
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a as a Basis of Unit Opera- 
tions was the subject of a 2-day 
meeting of the American Chemical So- 
ciety’s Division of Industrial & Engi- 
neering Chemistry held at Princeton 
University December 27 and 28. Ten 
papers were read before the meeting 
and two were presented by title only. 
Dr. C. C. Furnas of Yale University 
was chairman of the symposium com- 
mittee and Prof. J. C. Elgin of Prince- 
ton headed the committee on local 
arrangements. 

Dr. George Gallup, director of the 
American Institute of Public Opinion, 
was the guest speaker at a dinner 
December 27 at which S. D. Kirk- 
patrick, editor of Chem. & Met. offi- 
ciated as toastmaster. Another feature 
of the meeting was a round-table dis- 
cussion held Saturday morning. 

Following are abstracts of some of 
the papers presented: 

Agitation Coefficients—Designers of 
agitating machinery used for the dis- 
solution of solids in liquids in the 
steel, plastics, oil and sugar refining, 
rubber, lacquer and other industries 
will be able to predict accurately the 
results to be obtained with their equip- 
ment by applying a new equation de- 
rived by Dr. Arthur W. Hixson, pro- 
fessor of chemical engineering, and 
Sidney J. Baum, graduate fellow, at 
Columbia University. 

“We have sought to eliminate ex- 
perimentation with full-size equipment 
by making it possible to apply, with 
assurance of success, data derived from 
experimentation with models to the 
operating machinery,” Dr. Hixson and 
Mr. Baum declared in their paper. 

The equation proposed is a simplifi- 
cation of the Cube Root Law discovered 
at Columbia in 1930 by Dr. Hixson 
and Joyce H. Crowell, a graduate stu- 
dent in chemical engineering at the 
time. The complexities of this law 
limited its practical application; so an 
approximate, integrated form has been 
derived which can be used to deter- 
mine mass transfer data for several 


Diffusion Is Subject of A.C.S. Meet 


liquid-solid combinations in a series 
of dimensionally similar agitators. 

The Columbia chemists experimented 
with vessels varying from six inches 
in diameter to commercial size. They 
discovered that for any particular 
hiquid-solid system having the same 
temperature, a logarithmic plot of the 
dissolution constant, versus the prod- 
uct of the speed and size factor, vields 
a straight line. Then they found that 
the results for several systems could 
be correlated on a dimensional basis. 

By applying this equation to the 
data derived from experimentation 
with models, it was possible to pre- 
dict accurately the dimensions of the 
operating equipment as well as the 
completeness of the mixing job it 
would do, the time that would be re- 
quired for the mixing and the amount 
of power that would be consumed in 
the process. 

Bubbles in Oil-—When carbon dioxide 
escapes from a freshly opened con- 
tainer of carbonated beverage, it typi- 
fies a problem of behavior of gases in 
liquids of great importance to the 
chemical industry, and especially to 
the petroleum industry. Aspects of 
this problem were investigated and re- 
ported at the Symposium by Drs. H. B. 
Hatcher and B. H. Sage of the Cali- 
fornia Institute of Technology. 

Directed primarily toward a study 
of bubbles from oils in which there 
was a tendency for the escape of gase- 
ous hydrocarbons, the investigation 
showed that small bubbles cannot exist 
in liquids which are only slightly super- 
saturated. However, bubbles of small 
size become stable when the tendency 
for the escape of the gaseous hydro- 
carbons becomes sufficiently great; 
that is, when the liquid becomes more 
supersaturated. 

It was found that agitation or tur- 
bulence is of nearly controlling im- 
portance in determining the degree of 
supersaturation attainable in oils in 
which gas is dissolved. Rapid agita- 
tion results in the formation of bubbles 


land, Ohio. 


Fort Worth, Texas. 


FEB. 17-20, 1941, technical Association of the Pulp and Paper In- 
dustry, annual meeting, Hotel Roosevelt, New York. 


APRIL 7-11, 1941, American Chemical Society, St. Louis, Mo. 
APRIL 16-19, 1941, Electrochemical Society, annual meeting, Cleve- 


MAY 19-21, 1941, American institute of Chemical Engineers, Chicago. 
MAY 19-23, 1941, American Petroleum Institute, mid-year meeting, 


with relatively little supersaturation 
while non-agitated liquids may be su- 
persaturated to a marked extent. 

Agitation is also of importance in 
promoting the solution of gases in oils 
with which they are in contact. The 
influence of agitation is nearly as great 
in the case of the escape as in the solu- 
tion of the gases. 

The rate of solution, however, is 
influenced by the diffusion rate of the 
gas in the liquid as well as by the 
amount of agitation. Measurements of 
these diffusion rates for normal butane 
in a heavy oil were made over a range 
of concentrations. The results indi- 
cated that the diffusion rates of hydro- 
carbons in liquids are influenced to a 
reasonable extent by the nature of 
the liquid in question. 

Loss of Plasticizer—Plastic products 
commonly used in the home and for 
clothing accessories would become brit- 
tle and break under the slightest strain 
if the liquid softener added to their 
composition were permitted to escape, 
according to Dr. H. A. Liebhafsky of 
the General Electric Research Labora- 
tory, Schenectady, N. Y. 

To learn how to prevent the loss of 
this softener or “plasticizer,” Dr. Lieb- 
hafsky conducted a study of the con- 
ditions under which it leaves the poly- 
vinyl plastics. 

“Until a plasticizer is added,” Dr. 
Liebhafsky explained, “the polyvinyl 
chloride has little practical use. How- 
ever, when a softener is added the 
clear, white resin becomes highly flex- 
ible and can conveniently be molded 
into many shapes, making it useful 
for many purposes. 

A loss of plasticizer can occur in 
various ways. Simple heating in air 
will cause only slight losses. Heating 
in a rapidly stirred liquid, or in a 
liquid that reacts with the plasticizer, 
will accelerate the losses. When heat- 
ing in sufficiently high vacua so that 
plasticizer molecules, having evapo- 
rated, will not return to the plastic 
surfaces, the rate at which plasticizer 
diffuses to the surfaces may be meas- 
ured. 

Measurements were made at tem- 
peratures varying between 110 and 155 
deg. C. Tricresyl phosphate, dibutyl 
phthalate and dibenzyl sebacate were 
the three plasticizers used for the ex- 
periments. 

Summarizing the work, Dr. Liebhaf- 
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to fit are available. 
maintenance costs. 


Kelly Ave. 


Acid Handling 
THE GENERAL 


RUBBER DRUM 


Made in the 5, 13 and 30 gal. sizes 
for handling Muriatic. Hydrofluoric, 
dilute Sulphuric acids and other liquids not harmful to rubber. 
The 13 gal. size weighs only 34 lbs., can be rolled, stacked and 
handled easily and safely. Convenient rubber discharge devices 
Save on freight, storage, handling and 


MAURICE A. KNIGHT Akron, Ohio 


with 


Unbreakable 


Mathematics made plain—and easy-to-learn—and 


amusing! 


LIVING 
MATHEMATICS 


By R. S. Underwood 
and Fred. W. Sparks 


Texas Technological College 
365 pages, 6x9, $3.00 


ERE is just the book for: Those who 

have met with initial failure in trying to 

master the intricacies of the subject; 

and now, as adults, can be expected to make 

real headway when the subject is presented 
ae a fascinating pastime. 

Those who ‘took to it’ readily when first 


That is the purpose, completely real- 
ized, of this new mathematics text. 
The authors begin (with a humorous 
story) right on the edge of the Un- 
known where arithmetic can no longer 
show the way. After a thorough course 
in algebra they take you on a survey of 
the highlights of trigonometry, analytic 
geometry, more advance algebra, and 
calculus, with a seasoning touch of the 
theory of numbers. The style is light, 
the explanations are detailed and the 
book makes highly interesting reading. 


presented; and now wish to pick up the 
threads and go on to higher mathematics,— 
the calculus and number theory. 

In this book you will find drama, zest, 
humor, surprise, challenge and human inter- 


est. 


SEE IT 10 DAYS—MAIL THE COUPON 


on orders accompanied by remittance. ) 


Name . 
Address 
City and 
Position 


Company 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 
Send me Underwood and Sparks—Living Mathematics for 10 


days’ examination on approval. In 10 days I will send $3.00, 
plus few cents postage, or return book postpaid. (Postage paid 


(Books sent on approval in U. S. and Canada only.) 
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sky said: “It became apparent that 
physical, rather than chemical, forces 
act between the polyvinyl chloride and 
the plasticizer since all three plasti- 
cizers diffused out of the polyviny! 
chloride plastics at about the same 
rate.” 

The rate of this diffusion decreases 
rapidly with the concentration of plas- 
ticizer, so that a plastic tends to seal 
itself against further loss when the 
plasticizer is taken out. This is for- 
tunate because it tends to preserve the 
softness and flexibility of the plastic, 
Dr. Liebhafsky declared. The plastic 
was found to shrink as the plasticizer 
disappeared. The relative shrinkage 
was about the same in all directions 
and the amount of shrinkage was equal 
to the volume of plasticizer lost. 


Heat-Material Transfer— Many in- 
dustries employ the chemical process 
whereby both heat and material are 
exchanged between a liquid and a gas 
placed in direct contact with each 
other. Dr. Walter I. Barnet of the 
Federal Power Commission, Washing- 
ton, D. C., and Dr. Kenneth A. Kobe 
of the University of Washington 
studied the relationship between the 
rates at which heat and material can 
simultaneously pass directly between 
a gas and a liquid. They found that, 
between air and water, a definite re- 
lationship exists between the diffusion 
of heat and the diffusion of water 
vapor. 

Conditions in the air stream deter- 
mined the rates of transfer, Dr. Barnet 
reported. Such things as temperature 
and velocity of the water stream had 
no effect. 

The results of this work corroborate 
those obtained by previous investiga- 
tors and strengthen the conclusion that 
a definite relationship exists between 
the two types of diffusional processes, 
heat transfer, and material transfer. 

An example of the importance of 
this conclusion is its use in the esti- 
mation of the efficiency of equipment 
that is to be employed for material 
transfer under conditions similar to 
those existing during the prior use for 
heat transfer. 


A. P. I. CONVENTION 


At the annual meeting of the Ameri- 
can Petroleum Institute, held in Chi- 
cago last November, a number of pa- 
pers were presented which are of in- 
terest to chemical engineers. Among 
them are the following: 


Synthetic Chemicals — Manufacture 
of synthetic chemicals from petroleum 
and natural gas has been one of the 
major developments in the chemical 
industry during the past decade. As 
an example, Shell Chemical Co.’s pro- 
duction of ammonia has increased from 
4,500 tons in 1931 to 27,000 tons in 
1939; of solvents from 90,000 lb. to 
57,000,000 lb. in the same period, ac- 
cording to L. Rosenstein of that com- 
pany. A continually increasing va- 
riety of chemicals of exceptionally high 
purity is being made available at con- 
stantly decreasing cost, from cheap 
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t raw materials whose supply is stable, 
1 abundant and remarkably adaptable. 
d Alcohols, ketones and esters made from o7 © 
:. refinery gases that formerly were used 
7] only as furnace fuel now are known 
. quite well to chemical markets. Many 
new products, now produced on lab- | N S TO C K | M M E D IAT E S H | p M FE N T 
atory and pilot-plant scale by Shell 
"8 Development Co. in due course will join | | Over 40 kinds of alloy steels—both standard S.A.E. analysis, and Principal Products In- 
t ha 1 ial heat treated Ryerson alloys—are included in the wide range clude: Bars, Shapes, 
al are of Certified Steel products carried in Ryerson stock for Immediate Structurals, Plates, 
“ aleohols and chlorides, glycerine and Shipment. Sheets, Floor Plates, 
. its derivatives, and butadiene. special quality control plan on alloy steels gives the heat treater Alloy and Tool Steels, 
The entrance of the petroleum in- | | datayen every ber to guide him better result in Allegheny 
eC, dustry into the field of synthetic If you do not have the blue and grey Ryerson Stock List —the Shafting, Mechanical : 
c chemicals has had a profound influence Key to Immediate Steel — we will gladly send a copy. Joseph T. Tubing, Reinforcin te 
- upon the development of synthetic Kyerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Detroit, Steel, Welding Rod, nes 
4 gasolines; thus the development of Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. Nuts, Bolts, Rivets,ete. 
a isooctane was associated closely with 
ul that of secondary butyl alcohol. Other 
similarly close relationships may be 
expected as petroleum chemicals play 
- an increasingly important part in the 
economics of the industry. REPORT 
1 Lecithin in Gasoline—Lecithin, ob- 
“ tained from soybeans is a phosphatide . -- On Materials of Construction 1940 Edition 
to (Reprinted from Sept. 1940 Issue) 
‘ eaded and unleaded gasoline quality “ 
ta Literally a Materials Handbook, this 48-page booklet presents 
ye W. S. Quimby and J. C. D. Osterhout essential information for more than 800 corrosion-, heat- and 
” of The Texas Co. It has little effect abrasion-resistant materials used in thé construction of process phe 
. on initial or dark storage color, but equipment. : 
. markedly reduces decolorization as well Included are: (a) non-ferrous metals and alloys, (b) ferrous 
t, es hase and — formation when metals and alloys and (c) non-metallic materials of construction. 
Physical properties, chemical composition and names of manu- 
toms and of galvanized drums, particu- Chemical & Metallurgical Engineering, 330 West 42nd St., 4 
larly those containing highly leaded New York, N. Y. 
aviation gasolines in which the forma- 
ad tion of zine oxide deposits often re- =a 
d quire ultration prior to consumption. 
Reduced aluminum corrosion in avia- ae 
™ tion-gasoline tanks due to moisture a 
a condensatien also was found. Dosages 
" required range from 1 Ib. to 15 Ib. per Se 
n 
4 Emulsion De-Oiling—A. H. Schutte | IT TAKES CENTRIFUGALS TO : 
of the Lummus Co. described a new a * 
of process for de-oiling crystalling waxes. 
:- Normally, a wax stock is cooled until EET INCREASED DEMAND ON YOUR mn 
t the wax solidifies; then it is filtered. ‘ 
1] But the system is not freely separable PRODUCTION 
because the wax crystals impede the 
vr flow of oil and the oil adheres to them. if : ; 
By the new process the oily wax is ! ees oar 
charged to an emulsifier together with — “ 
a small amount of compressed air; then f 
water is added. An emulsion is formed 
4 with water as the continuous phase. ‘ 
A special filtering-type basket cen- ~ 7 — 
4 trifugal jacketed for temperature con- : 
i trol is used to separate the emulsion C i? N T R | a U GA L S 
g and the resultant filter cake is finely o 
crystalline, porous, and may be washed 
e readily with large volumes of water. So— 
m Commercial installations of 400 and 
700 bbl. per day capacities are now in YOU CLOSE THE GAP BETWEEN DEMAND AND 
operation. 
PRODUCTION WITH THE LEAST INVESTMENT 
r- ments of the Pease-Anthony scrubber in new equipment . . . you help protect 
n were described before the annual lf 
ourself against possible over expansion... 
n meeting of the A.S.M.E. held in New “4 ‘ 
Oo York December 4-6, by R. V. Klein- you ho your margin of pro it to its ig 
- schmidt and A. W. Anthony. Among because Fletcher Centrifugals give exceptionally 
‘i the installations discussed were the | high basket speeds. And you step-up production with perfect safety, because 
L- scrubbing of boiler fiue gases for fly- lusive Fletch f dl Details? Just writ 
h ash removal, recovery and sale of SO,, exclusive rietcner sa ety eatures eliminate extra nazar eraiis! ust write 
L- treatment of tar fog and cleaning and 
Pp cooling of blast-furnace gas. FLETCHER WORKS, Glenwood Ave. and 2nd St., Phila., Pa. 
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SEWAGE-PLANT GASES have little 
effect on Transite ‘‘S’’ Pipe. Made of 
asbestos and cement, this durable 
material is highly resistant to all forms 
of corrosion. This installation is in the 
Des Moines, Iowa, Sewage-Disposal 
Plant. 


Time after time, J-M Transite “’S”’ Pipe 
| has proved its ability to add 
a longer life and lower maintenance 
. to industrial venting systems 


N SCORES of plants all over the country, J-M 
Transite “S” Pipe is setting new standards for 


; ‘ ; years. The wide range of fittings available makes 
venting efficiency and long life. And for good possible rapid installation even in cramped 


reasons. An asbestos-cement product, this material working quarters. 
is custom-made for industrial venting. Uniformly 
strong and durable, it is highly resistant to most 
commonly vented fumes, gases, vapors and dust. 


But that’s not the whole story. Transite “S’’ Pipe 
% is supplied in long, 13-foot lengths, with a com- 
plete line of fittings. It can be readily cut or sawed 
with ordinary tools... easily adapted to any struc- 
tural needs. Even in restricted working areas, jobs 
are finished quickly at low cost. For full details, 
write for brochure DS-336. Johns-Manville, 
22 East 40th Street, New York, N. Y. 


JOHNS-MANVILLE 


WEATHER ON THE OUTSIDE, corrosive salt 
”7 fumes on the inside, make a tough combina- 
tion. Yet these Transite Ventilators and Transite 
**S”’ Pipe lines at the Hutchinson, Kansas, plant 


‘oe : of the Morton Salt Co. are virtually unaffected. 
For Efficient, Low-Cost Venting Systems © 
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New Titles, Editions and Authors 


SELLING TO INDUSTRY 


SALES ENGINEERING. By Bernard 
Lester. Published by John Wiley 
and Sons, New York, N. Y., 200 
pages. Price $2. 

Reviewed by Lloyd C. Cooley. 

THE BOOK is a thorough, well arranged 

treatise containing much value for be- 

ginners and plenty of useful reminders 
for older technical salesmen to review. 

The subject is covered broadly from 

many angles and at the same time 

contains plenty of specific examples 
and recommendations. The chemical 
engineer will find few references to 
his field of technology but will recog- 
nize that the principles apply defi- 
nitely without exception. The author’s 
gem is, “Getting on the job personally, 
determining what should be done 
promptly, and getting it done with 
emergency dispatch are the essentials 
to follow. More friends and better 
friends are made through trouble than 
in most any other way. The plant 
manager is always approachable if 
you hold an answer to his troubles. 

The barometer of customer confidence 

becomes immediately sensitive in time 

of trouble; its favorable reading de- 
pends upon prompt and satisfying per- 
formance.” 


ELEKTROCHEMISCHES PRAKTI- 
KUM. Fifth Edition. By Erich 
Miiller. Published by Theodor Stein- 
kopff, Dresden. 276 pages. Price, 
RM 11.25. 

Reviewed by H. Jermain Creighton 
“ELEKTROCHEMISCHES PRAKTIKUM” in 
the new edition has the same sequence 
of topics and substantially the same 
size and contents as the last. The 
only important addition is an experi- 
ment on chromium plating. The first 
section of the book is devoted to a 
discussion of sources of electrical en- 
ergy required in the electrochemical 
laboratory, electric circuits, and vari- 
ous forms of apparatus employed. This 
is followed by a special section con- 
taining seventy-two experiments on 
Ohm’s law and polarization potential, 
Faraday’s laws, electrolytic conduc- 
tance, electromotive force, electroanaly- 
sis, electroplating, preparation of in- 
organic compounds, preparation of 
organic compounds, electrolysis of mol- 
ten salts, and electrothermic processes. 
Detailed accounts of the apparatus and 
the method of manipulation employed 
in each experiment are given, and the 
underlying theory is briefly discussed. 
Most of the experiments are accom- 
panied by a complete wiring diagram, 
and frequently related fields of in- 
vestigation are indicated and tables 
are inserted to illustrate the effective 
method of tabulating experimental 
data. The section on electrochemical 
reduction of organic compounds is ex- 
cellent, but that on the oxidation of 
such substances is weak. This is un- 
fortunate in view of the ever-growing 


interest in electro-organic chemistry. 

The author is to be congratulated 
not only on his important contribu- 
tion to the teaching of experimental 
electrochemistry, but also on his clear 
and succinct presentation. The fre- 
quency with which new editions of his 
book have been published during the 
past twenty-eight years, as well as its 
translation into French and Spanish, 
is indicative of its merit. While it is 
unfortunate that as yet there is no 
English translation of this excellent 
and unique laboratory manual of elec- 
trochemistry it will continue to win 
new friends in this country. Teachers 
of electrochemistry should have it at 
hand. 


MINERALS YEARBOOK 1940. Pub- 
lished by U. S. Bureau of Mines. 
Distributed by Superintendent of 
Documents, Government Printing 
Office, Washington, D. C. 1514 
pages; $2 (clothbound). 

THIs Is the Government’s statistical 

review of the mineral industry of the 

United States. It gives valuable and 

complete figures on production, im- 

ports and exports with a chapter dis- 

cussing important recent events with 
respect to each of about 50 mineral 
commodities. 

Since chemical process industry is 
the largest customer of mining and 
mineral industries, this volume is 
really a necessary item for any techni- 
eal library of consequence. 


TECHNICAL DRAFTING. By Charles 
H. Schumann. Published by Harper 
& Brothers, New York, N. Y. 793 
pages. Price $3.50. 

ENGINEERS are not necessarily first 
class draftsmen, but they frequently 
are required to express and clarify 
ideas by means of drawings and 
sketches. And they also need an 
ability to understand the drawings and 
sketches made by others. Therefore, 
sound engineering training should in- 
clude study and practice of the sub- 
ject which Prof. Schumann calls “The 
keystone of the profession.” 

There are available many books on 
drafting, but this one seems to be the 
first which not only aims to give the 
engineering student a basic training 
but also subsequent practice in his 
particular chosen field. The first of 
the book’s two parts, Elements of En- 
gineering Drafting, presents clear de- 
scriptions and directions, numerous 
illustrations and problems. The sec- 
ond part, Professional Drafting, not 
only contains chapters on mechani- 
eal, civil, chemical, electrical and in- 
dustrial engineering drafting, but it 
also has chapters on _ engineering 
graphs, machine elements, welding, 
architectural drafting as well as sev- 
eral other subjects of interest and 
value to the engineer. An adequate 
index to the text is also included. 

A thoroughly workman-like job has 


CHEMICAL & METALLURGICAL ENGINEERING e JANUARY 1941 ¢ 


been done on the book. The material 
included, its preparation and its pre- 
sentation will undoubtedly result in 
success for the author’s aim to pro- 
duce a volume which would be a com- 
prehensive textbook as well as a pro- 
fessional reference book. 


PHYSICAL CHEMISTRY 


AN INTRODUCTION TO THE KINE- 
TIC THEORY OF GASES. By Sir 
James Jeans. Published by The 
University Press, Cambridge. Avail- 
able from The Macmillan Company, 
New York, N. Y. 311 pages. Price 
$3.50. 

Reviewed by G. F. Kinney 

THE CLASSICAE kinetic theory of gases 
presented in a straightforward manner. 
The author states in his preface “I 
have intended that the present book 
shall provide such knowledge of the 
Kinetic Theory as is required by the 
average serious student of physics and 
physical chemistry. . . . Inevitably the 
book covers a good deal of the same 
ground as my earlier book, The Dy- 
namical Theory of Gases, but it is 
covered in a simpler and more physical 
manner.” 

Gas viscosity, heat conductivity, dif- 
fusion, heat capacity, ete. are all 
studied in a very thorough way, and 
where possible experimental corrobora- 
tion of kinetic theory deductions in- 
cluded. The viewpoint throughout is 
strictly the classical Newtonian, but 
the author is careful to indicate places 
where quantum mechanics has been 
useful in extending the work. 

The book will certainly become a 
standard text on kinetic theory, for 
in spite of its subject matter it is 
quite readable. The reviewer would 
have found it even more readable if a 
nomenclature table had been included, 
but the omission can hardly be con- 
sidered a defect in such an uncom- 
promising treatise that presents its 
subject so powerfully. 


PHYSICAL CHEMISTRY OF HIGH 
POLYMERIC SYSTEMS. By Jd. 
Mark. Translated by K. Sinclair, re- 
vised by J. E. Woods. Published by 
Interscience Publishers, Inc., New 
York, N. Y. 345 pages. Price $6.50. 

Seconp of a series on “High Polymers,” 

Professor Mark’s monograph treats the 

question “What physical and chemical 

methods have proved necessary and ef- 
fective in the preparation, purifica- 
tion, examination and elucidation of 
the high polymers?” His study and 
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BY A MANUFACTURER 


The same ownership and management has directed our com- 
pany since its inception and our many years of pioneering 
experience in the design and truction of gnetic equip- 
ment have enabled us to meet the needs of industry econom- 
ically and efficiently in problems of separation, 
reclamation, concentration or power transmission. 

The use of Stearns magnetic products may be your oppor- 
tunity to lower production cost. An inquiry may prove a 
definitely profitable investment. Write for our interesting 

. bulletin, The House of Magnetic Magic. 
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629 So. 28th Street — Milwaukee, Wis. 


Solves any Ohm's Law problem with one setting of the slide 


Handiest Ohm's Law Calculator convenient Stock Unit selector—a 
ever devised. Requires no slide setting of the slide tells the stock 
rule knowledge. All values are number of the resistor or rheostat 
direct reading. Scales on both you need. Size 4)” x9”. Specially 


sides cover the range of currents, designed by Ohmite Engineers. 
resistances, voltages and wattages Available for only 10¢ to cover 
commonly used in Industrial, Elec- handling cost. Send coupon or 


tronic, and Radio fields. Also has write on company letterhead today. 
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10c in Coin enclosed. Send Ohm's 
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comprehensive review of modern con- 
cepts have resulted in this new book— 
a real contribution not only to the 
literature of high polymers but also 
to advanced physical chemistry. 

The subject matter of the volume is 
divided into seven chapters of which 
the first six treat such topics as 
geometry and internal motions of mole- 
cules, primary and secondary valences, 
crystal forces and lattice forces, mole- 
cular arrangement in liquids, minute 
crystals, and the behavior of mixtures. 
And in the concluding chapter, for 
approximately one-tenth of the book’s 
pages, the author discusses kinetic 
phenomena in high polymer chemistry, 
including the phenomena of diffusion 
and the formation and degradation of 
long chain molecules. 

So fundamental are the theories and 
data presented, one might consider that 
the volume should have been first in- 
stead of second in the Series. 


A TEXTBOOK OF FIRE ASSAYING. 
Third edition. By Edward EB. Bugbee. 
Published by John Wiley and Sons, 
New York, N. Y. 314 pages. Price 
$3. 

Reviewed by Jas. Lewis Howe. 

Ir 1s almost thirty years since the 

students at the Massachusetts Insti- 

tute of Technology began using Pro- 
fessor Bugbee’s mimeographed notes 
in their assaying course. These notes 
grew into a small volume, and this 
third edition of the book embodies not 
only the improvements suggested by 
more than a score of years of practi- 
cal student supervision in assaying, 
but the results of research in the 
author’s laboratory, and also methods 
relating to the assay of black sands, 
eyanide pulp and tailings, and very 
lean platinum ores. This last topic 
includes microtitration of small 
amounts of the platinum metals in 
cupellation beads. There is also a 
new chapter dealing with ‘the special 
problems of plant or commercial assay- 
ing’, entitled “Practical Assaying,” 
which cannot fail to be of value to 
advanced students graduates. 

While the book is practical, it is 

thoroughly scientific, and the author 

has fully succeeded in attaining his 
aim of “avoidance of the cookbook 
style.” 

The book is excellently gotten up, 
is remarkably free from typographical 
errors, and has a very complete index. 


CHEMICAL SPECIES. By Jean Tim- 
mermanns. Translated by Ralph E. 
Oesper. Published by the Chemical 
Publishing Co., New York, N. Y. 
177 pages. Price $4. 

Reviewed by F. C. Nachod 

Dr. TIMMERMANNS wrote “La Notion 

D’Espéce en Chemie” in 1928. Now, 

12 years later, after being revised, the 

manuscript appears in English, thanks 

to Dr. Oesper’s excellent translation. 

The little book will doubtlessly find 

many American and English friends. 
Four main parts form the content: 

Definition of chemical systems; pure 

materials; determination of physical 

constants; and the way to find in the 
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literature the best method of purifica- 
tion and the most probable value of 
constants of pure materials. 

Students as well as men in the tech- 
nical field will welcome this book. It 
is meant to brush up chemical doc- 
trines and rules from a physico-chemi- 
cal aspect and to bring clarity to many 
problems. It will teach the reader to 
be critical and will show him not to 
believe that all “constants” he finds in 
handbooks and tables are truly re- 
liable. Practical examples and appli- 
cations are found throughout the book. 
The reviewer was particularly pleased 
with the simple though elegant treat- 
ment of the theory of least squares. 
There is no index in this book, but 
there is no necessity for one because 
it reads like an exciting novel. 


SILICOSIS—Proceedings of the Inter- 
national Conference held in Geneva 
from August 29 to September 9, 
1938. Published by International 
Labour Office, Geneva, Switzerland. 
Available from Washington Branch, 
International Labor Office, 734 Jack- 
son Place, Washington, D. C. 223 
pages. Price $1.25. 

THIS Is essentially a report of the pro- 
ceedings of the conference at Geneva 
in 1938. However, it is supplemented 
by 14 appendixes which give special 
technical interpretation of various bio- 
chemical, pathological, and engineer- 
ing. features of the problem. Taken 
altogether, these appendixes are an ex- 
cellent composite reference to present 
knowledge as interpreted by experts of 
international standing. 


REGULATIONS FOR TRANSPORTATION OF 
EXPLOSIVES AND OTHER DANGEROUS 
ARTICLES BY LAND AND WATER IN 
FREIGHT, EXPRESS, AND 
GAGE SERVICES AND bY Moror VE- 
HICLE (HIGHWAY), AND WATER, 
INCLUDING SPECIFICATIONS FOR 
SHIPPING CONTAINERS. Published by 
Interstate Commerce Commission. 
Distributed by Superintendent of 
Documents, Government Printing 
Office, Washington, D. C. 219 pages. 
Price 40 cents. 

Reviewed by R. S. McBride. 


Tus new set of regulations prescribes 
container, packaging, labeling, load- 
ing, and handling requirements for a 
wide variety of commodities. It is 
the complete revision of I. C. C. re- 
quirements which has been under way 
for several years. 

Not only those engaged actually in 
shipping or handling potentially dan- 
gerous commodities need this book. 
Every chemical engineer engaged in 
development, design, or plant opera- 
tion can profit by a study of its con- 
tents. The rules presented enable the 
technical man to understand better 
the necessary restrictions on handling 
and use of many commodities while in 
the plant as well as while in inter- 
state commerce. 

The volume can be cordially recom- 
mended as a manual of good practice 
and a guide to safety. It is not a book 
which one will read; but it is one to 
which frequent reference can be made 
with great profit. 
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CONSTRUCTION 


By insisting upon “U. S.” Chemical-Hardening. 
Quick-Setting, Acid-Proof Cements. 


They adhere strongly to brick, steel, glass and rub- 
ber, making acid-proof construction ready for use 
in TWO or THREE DAYS. 


CHEMICAL QUICK 
HARDENING SETTING 


Sets hard all the way through by Initial set takes only frem twenty to 
reason of internal chemical reaction. thirty minutes. Hardening is uni- 
Sets hard even in a complete form throughout due to internal 

chemical reaction. Does not de- 
vacuum as hardening does not de- pend upon air, heat or evaporation 
pend upon air cr heat. to set. 


Resists all acids, weak or strong. Comes in powder form and 


hot or cold (hydrofluoric acid alone 
excepted) as well as hot or cold requires only mixing with 


water, hot or cold salt solutions, water. Quick-Setting and 
solutions of acid or neutral salts, 

etc. “Vitric-10” produces a granite Chemical Hardening, it is 
like structure of permanent durabil- without equal from stand- 
ity while “Super-Vitric’ forms a 

dense porcelain-like structure of point of convenience and 
minimum porosity. utility. 


NOW WHEN EVERY DAY COUNTS, 
SPECIFY ACID-PROOF CEMENTS 
THAT SAVE TIME AND MONEY 


THE U. S$. STONEWARE co. 


WORKS (SINCE 1865). AKRON O 
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BEST ALL-AROUND 
SOLENOID VALVE 
FOR CONTROL OF AIR, 


GAS, WATER, LIGHT OILS, 


GENERAL CONTROLS 
TYPE K-15 
SOLENOID VALVE 


* quar 

CURRENT-FAILURE 
* TIGHT CLOSING 
FULL-PORTED 

* FULLY POWERED 
* LARGE CAPACITY 
NON-CORROSIVE 


DESIGNED FOR FREON, SULPHUR DIOXIDE, 
METHYL CHLORIDE and similar refrigerants 
and air, gas, woter and light oils, the General 
Controls Type K-15 Solenoid Valve is unsur- 
passed for dependable control. The valve is 
full ported and copable of handling large 
capacities at a minimum pressure drop. The 
solenoid is fully powered to provide instant 
tull-opening, and is current-failure to allow for 
positive closure in current emergencies. Closing 
with the line pressure on top of the seat insures 
@ tight shut-off year-in and year-out. 
WRITE FOR CATALOG 


» 
450 EAST OHIO STREET 


CHICAGO, iL NEW YORK CITY 


BRANCH OFFICES AND DISTRIBUTORS 
iN ALL PRINCIPAL CITIES 


CONTROLS 


267 FIFTH AVENUE 


THE 
“ELECTRIC 
EAR” 


Controls by sound the opera- 
tion of ball, tube, pebble mills; 
Increases capacity 10% to 20%. 
Keeps fineness steady, simple 
but impressive in its perform- 
ance. 


NGE 


AR INCORPORATED = YORK, PENNSYLVANIA 
NEW YORK. CHICAGO, SAN FRANCISCO, TORONTO 
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CURRENT LITERATURE ABSTRACTS 


CORROSION PREVENTION 


AMONG the synthetic resins which are 
serving to protect metals from ag- 
gressive chemicals are several pheno- 
plasts and polyvinyl chloride plastics, 
with some hydrocarbon high polymers 
as recent additions to the list. These 
plastics are sometimes used to re- 
place instead of to protect metal, e.g. 
in condenser coils. Some applications 
of thermoplastics to corrosion preven- 
tion are: 


1. An iron-jacketed double coil con- 
denser with polyvinyl chloride coils 
and a polyvinyl chloride sheet lining 
in the jacket. 

2. A wrought iron four-paddle stirrer 
with polyvinyl chloride shrunk on the 
stirrer arms. 

3. Pipe lined with a hydrocarbon 
high polymer resin. 

4. Storage tank, same kind of lining. 

5. Pan for a spray cooler, same kind 
of lining. 

Resin foils for lining pipe or con- 
tainers should not be less than 0.4 mm. 
thick and should preferably be about 
1 mm. thick if made of polyvinyl 
chloride, or 2 mm. thick if made of 
hydrocarbon high polymer resins. Good 
bonding of plastic to metal is obtained 
by using a plastic foil, without a 
solvent, as the adhesive. 

Digest from “Using Thermoplastics 
for Corrosion Prevention in Containers 
and Pipelines,” by Walter Krannich, 


Chemische Fabrik 13, 233, 1940. (Pub- 
lished in Germany.) 


PREPARATION OF BENZOIC ACID 
OF HIGH PURITY 

In THE Journal of Research, Dec. 1946, 
Frank W. Schwab and Edward Wichers 
describe (RP1351) the preparation of 
benzoic acid of extremely high purity. 

For many years benzoic acid has 
been used as a standard substance in 
acidimetry and for the calibration of 
bomb calorimeters. Certified samples 
of the material have been issued by the 
Bureau since 1911. Recently, it be- 
came necessary to prepare some of the 
material of the highest practicable pur- 
ity, primarily for a determination of 
the heat of combustion of the pure 
substance. 

A number of methods for preparing 
pure benzoic acid were compared, both 
with respect to the degree of purity 
and the ease with which it could be 
attained. Simultaneously, a study was 
made of means for determining the 
purity of the substance. The methods 
adopted for determining purity were 
based on very precise determinations 
of the freezing range of the acid, and 
on measurements of the specific heat of 
the solid substance at temperatures 
closely approaching its melting point. 

The methods of preparation which 
were studied were: purification of a 
commercial material, which was about 
99.98 percent pure, by fractional dis- 
tillation in vacuum; fractional freez- 
ing, and crystallization from solvents; 
and preparation from other substances 


by selected reactions. A purity of 
99.999 mol percent was attained by 
each of three methods: Crystallization 
from benzene; fractional freezing; and 
hydrolysis of benzoyl chloride, purified 
by fractional distillation. Crystalliza- 
tion from water gave material 99.996 
percent pure in the same number of 
steps that yielded the purer material 
by crystallization from benzene. The 
ready availability of pure water partly 
offsets the advantage of the more rapid 
purification from benzene. Hydrolysis 
of benzoyl chloride is rapid and easy 
but involves painstaking preliminary 
purification of the parent substance. 
Fractional freezing is a relatively sim- 
ple and rapid method. The freezing 
point of benzoic acid is tentatively 
given as 122.36 deg. C. +0.01 deg. C. 


ADJUSTING PAPER MACHINE LOADS 


Devices for increasing or decreasing 
the load on paper machine rolls have 
hitherto depended on lever systems 
which were difficult to lubricate and 
cumbersome to operate. Some have 
been more of a hindrance than a help 
in operating the machine. A new 
load control system utilizes pin bear- 
ings which eliminate nearly all the 
friction. The short lever arm has been 
reduced to less than an inch in length. 
By these and other improvements in 
design adequate power ratios are ob- 
tained with a simple, easily operated 
pair of levers permitting any load ad- 
justment along a scale covering the 
desired range. The pin bearings per- 
mit high bearing pressures and such 
lubrication as they require is easily 
effected. They are excellently suited 
to the small oscillatory movements of 
the eccentric bolt in the lever sys- 
tem, giving high power transmission 
efficiency while adapting the load to 
every change in thickness of the paper, 
paperboard or felt passing between the 
rolls. As compared with pneumatic 
and hydraulic controls this improved 
lever system is simpler and more com- 
pact in construction, less expensive, 
easier to maintain and more depend- 


able. 


Digest from “Modern Load Control 
Devices on Paper Machines,” by 2 
Heine, Zellstoff und Papier 20, 212, 1940. 
(Published in Germany.) 


VACUUM DRYING OF PIGMENTS 


A KINETIC study of vacuum drying has 
been made with lithopone, titanium 
dioxide, zine sulphide, zine oxide, white 
lead, Milori blue and _ ultramarine. 
These pigments were dried in layers 
18-20 mm. thick under a medium vac- 
uum (pressure 360-370 mm.) and a 
high vacuum (50-60 mm.) in com- 
parison with samples dried at at- 
mospherie pressure. Temperature read- 
ings were taken near the top, middle 
and bottom of the pigment layer by 
means of thermocouples. With the 
electrically heated vacuum oven operat- 
ing at 120 deg. C. under atmospheric 
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pressure titanium dioxide (initial 
moisture content 51.6 percent, pigment . 
layer mm. showed 98, 88 to Get The 
and 76 deg. C. as the top, middle and oe 
f bottom temperatures in the pigment QUICK & CORRECT ce 
y layer. Under 370 mm. pressure, pig- ap 
4 ment layer 18 mm. thick, initial mois- i ; f 
1 ture content 48.5 percent the cor- 5 0 L U T | 0 N 0 r ae 
] responding temperatures were 90, 84 wes | e2 
. and 76 deg. C. In high vacuum (10 — Particu ar bar 
6 mm. pressure), with the pigment layer % 
f 22 mm. thick and initial moisture FILTRATION “iP 
] content 52.1 percent the top and bot- a = 
e tom temperatures were 50 and 40 deg. ~ PROBLEMS. ae 3 
y C. respectively (no reading for the T : & 
1 middle of the layer). Similar studies Thy he 4 
< were made for all the pigments and Es pecia - e 
y curves were plotted to show relations ' Difficu : 
y of drying time to temperature (in the Vor'ous Types ‘a 
> drying oven and in the pigment), pres- of Hydraulic ae 
1- sure and initial moisture content. From Press Pads. 
g the results the optimum conditions may 
v be ascertained for achieving maximum 
.. heat exchange and most efficient drying 
for each pigment. AVE us submit recommendations, samples, 
_ Digest from D Y ill k int t 
ing Processes,” by P. G. mankov, F. j i qu : 
A. Dymarchuk and L. N. Davidenkova, estimates. ou W get ick, intelligent, eCco- ae 
g Org. Chem. Ind (USSR) %, 263, 1940. a ot 
e (Published in Russia.) nomical response. ... 
. TEXTILE FINISHING MACHINES 
: In ark jet driers for drying fabrics Reactor Screens. 
. there must be effective “scrubbing” 
.. contact between the air and the damp 
i cloth, since the conditions favoring 
efficient drying are essentially similar 
‘ to those favoring efficient heat transfer. 
* Small closely spaced high speed air jets ae: 
have been found effective, and since the 
d cloth needs some support against the | as 
1- jets there is an added advantage in | 
a set of equally spaced jets playing | 
: against the opposite face of the fabric. | .And, on particularly “difficult” filtration prob 
The Spooner vertical drier is one of | . . 
th I 
™ the simplest air jet machines. A more | lems, bear in mind that for 29 years we have spe 
‘laborate drier, designed especially for : 
= gentle but efficient handling of delicate cialized in the manufacture and fabrication of an 
fabrics, is the Proctor multipass Air- 24 
exceptionally wide variety of filter cloth. With our 
the flat cork faces of poles which are ” ” 5 
t 
0 help, “unsolvable” problems have been licked, 
of nearly vertical passes. This drier : 
gives tn selatively entail bringing results as cleaner filtrations—faster 
ad space. Pin stenters, which were ob- | : 
° solescent until revived by demands | thru-put”—lowered operating costs. 
* for preshrunk fabrics and for dimen- 
d- sional control in rayon manufacture, ¥ 
are now made with several ingenious fe 
ol mechanical aids ineluding  close-jet 3 
heaters. Automatic guides and batch- 
0. ers also serve to increase output. A : 
particularly helpful feature, recently 
introduced, is electric batching with 
the aid of a small motor having a 
as series characteristic instead of a fric- 
m tion drive. With this device the cloth 
te tension can be kept constant, instead x 
1e. of increasing as the batch builds up, a. 
rs and tension can be adjusted over a ; An 
a wide range according to the character- ee 
a istics of the cloth. This feature is 
n- especially useful in batching preshrunk 
t- fabries and all light silks and crepes, — — 
d- which must be protected from exces- WHEE CLOTH 
‘le sive tension. FILTER 
by Digest from “Modern Finishing WIRE CLOTH COMPANY 
of the Society o yers an Yolourists, 
SG, 289, (1940). (Published in Eng- GARRISON BRONX BORO,N.Y. 
ic land.) 
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THE DUST HOG-- 
TURN Him PROFIT 


HOW? With a Pangborn 
Cloth Screen Dust Collector. 
For more than 25 years this 
method has been successfully 
used by industry in all parts 
of the world — for all types 
of dusts. 


The small Dust Collector il- 
lustrated below is shipped fully 
assembled, ready for immedi- 
ate use. Its cost is easily 
within reach, even of the small- 
est plant. Write for informa- 
tion on Type “CD” Dust 


Collectors. 


THE WORLD'S LARGEST MANUFACTURER OF DUST 


CONTROL AND BLAST CLEANING EQUIPMENT 
PANGBORN CORPORATION - HAGERSTOWN MD 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Documents, 
Government Printing Office, Washington, D. C. Send cash or money order; 


stamps and personal checks not accepted. 


When no price is indicated, pam- 


phlet is free and should be ordered from bureau responsible for its issue. 


Census Data. Preliminary reports giv- 
ing general statistics on every industry 
division of the Census of Manufactures 
have been released. In some cases data 
on the quantity or value of individual 
commodities were not available when 
these preliminaries were issued just be- 
fore the Holidays; but figures on num- 
ber of establishments, salaries and 
wages, number of employees, total value 
of products, and a few other general 
figures have been released. Those re- 
quiring such data should address the 
Census of Manufactures, Washington, 
D. C., giving specifically the commodities 
on which production figures are needed. 
All commodity details are expected to 
be released during January. 

Tungsten Deposits of the Atolia Dis- 
trict, San Bernardino and Kern Counties, 
California, by Dwight M. Lemmon and 
John V. N. Dorr, 2d. U. S. Geological 
Survey, Bulletin 922-H; 25 cents. 

Antimony Deposits of a Part of the 
Yellow Pine District Valley County, 
Idaho, by Donald E. White. U. S. Geo- 
logical Survey, Bulletin 922-1; 30 cents. 

Publications on Electric Batteries and 
Standard Cells. The National Bureau of 
Standards has recently issued their Let- 
ter Circular 610, listing publications by 
their staff and references to other sources 
of information on electric batteries and 
standard cells; mimeographed. 


Publications and Detergents and Re- 
lated Subjects. National Bureau of 
Standards, Letter Circular 608; mimeo- 
graphed. 

List of Simplified Practice KRecommen- 
dations, Revised to October 15, 1940. 
National Bureau of Standards, Letter 
Circular 612; mimeographed. 

A Survey of Humidities in Residences. 
National Bureau of Standards. Build- 
ing Materials & Structure Reports No. 
56; 10 cents. 

Etching of Designs and Lettering on 
Metals, National Bureau of Standards, 
Letter Circular 616; mimeographed. 


Statistics on Distilled Spirits and Rec- 
tified Spirits and Wines. Fiscal Year 
Ended June 30, 1940. Bureau of In- 
ternal Revenue, Alcohol Tax Unit; 
mimeographed. 


Annual Report of the Board of Re- 
gents of the Smithsonian Institution, 
Fiscal Year ending June 30, 1939. Smith- 
sonian Institution; $1.50 per clothbound 
copy of 567 pages. 

Official Register 1940. The annual 
volume giving a complete list of all per- 
sons occupying administrative and super- 
visory positions in the legislative, execu- 
tive, and judicial branches of the Gov- 
ernment; $1 per clothbound copy. 


Fed. Specification UU-P-264. Concrete- 
curing paper; 5 cents. 

Federal Specification 
Leather; Artificial 
cents. 

Specifications for Welding, Part 1— 
General, for Vessels of the United States 
Navy. Navy Department, Bureau of 
Ships; 15 cents. 

Specifications for Riveting, Part 1— 
Steei Construction, for Vessels of the 
United States Navy. Navy Department, 
Bureau of Ships; 15 cents. 

Strength of Soft-Soldered Joints in 
Copper Tubing, by Arthur R. Maupin 
and William H. Swanger. National 
Bureau of Standards, Building Materials 
& Structures Report 58; 10 cents. 


Regain of Mercerized Cotton Yarns. 
Mimeographed preliminary specification 
submitted for acceptance of the indus- 
try. National Bureau of Standards, 
TS-2969 ; mimeographed. 

Measurements of Compressibility of 
Consolidated Oil-Bearing Sandstones, by 
Charles B. Carpenter and George B. 
Spencer. Bureau of Mines, Report of 
Investigations 3540; mimeographed. 

A Method for Determining the Water 
Content of Oil Sands, by D. B. Talia- 
ferro and G. B. Spencer. Bureau of 
Mines, Report of Investigations 3535; 
mimeographed. 

Production, Employment, and Output 
Per Man in Gypsum Mining, by Robin- 
son Newcomb and Knute eterson. 


KK-L-136a. 
(Upholstery); 6 


Bureau of Mines, Information Circular 
7134; mimeographed. 


Effect of Hydrogen-ion Concentration 
on the Growth of Hydrogen and Carbon 
Monoxide Bacteria, by G. W. Jones and 
G. S. Scott. Bureau of Mines, Informa- 
tion Circular 7133; mimeographed. 


Glues, Gelatins and Related Products, 
U. S. Tariff Commission, Second Series 
Report No. 135; 25 cents. 


Technical Manual—Hydrogen. 
Department, TM 1-315; 10 cents. 

Sources of Regional and Local Current 
Business Statistics, by Elma S. Moulton. 
A bibliography broken down by geo- 
graphic subdivisions of the marketing 
of goods in the United States. Bureau 
of Foreign and Domestic Commerce, Do- 
mestic Commerce Series No. 115; 30 
cents. 

The Structure of the American Econ- 
omy, Part Il—Toward Full Use of Re- 
sources, by Gardiner C. Means et al. 
National Resources Planning Board; 15 
cents. 


War and Its Effect on United States 
Imports. The U. S. Tariff Commission 
has issued a two-volume resume of re- 
cent foreign trade effects. Available 
from U. S. Tariff Commission, Wash- 
ington, D. C.; processed. 

Fats and Oils Data. Wholesale Prices 
of Fats and Oils in the United States: 
Index Numbers, 1910-1939, by Robert M. 
Walsh. U. S. Department of Agricul- 
ture, Technical Bulletin No. 737; 5 
cents. The Fats and Oils Situation, De- 
cember, 1940 issue. This document 
brings up-to-date the index numbers pre- 
sented in Technical Bulletin 737. Avail- 
able from Bureau of Agricultural Eco- 
nomics, U. S. Department of Agriculture, 
Washington, D. C.; mimeographed. 

Industrial Corporation Keports. The 
Federal Trade Commission has issued 
two additional reports in this series, 
namely: Rubber Products Manufactur- 
ing Corporations and Beet Sugar Re- 
fining Corporations. Available from 
oe Trade Commission, Washington, 


War 


RECENT BOOKS 
and 
PAMPHLETS 


Photo Relays, Their Theory and Ap- 
plication. By F. H. Shepard, Jr. 
lished by Allied Control Co., Inc., 
York, N. Y. 25 pages. Price 25 cents. 
A technical discussion of photoelectric 
phenomena, amplifiers, glow discharge 
tubes, light sources, and applications of 
photo relays. The author points out 
that when used conservatively, the light 
operated relay and other photoelectric 
equipment possess a degree of reliability 
equal to that expected of other electrical 
and mechanical equipment. 

Housing for Defense. By Miles L. 
Colean and The Housing Committee of 
the Twentieth Century Fund. Pub- 
lished by the Twentieth Century Fund, 
New York, N. Y. 198 pages. Price 
$1.50. Subtitled, “A Review of the Role 
of Housing in Relation to America’s 
Defense, and a Program for Action,” 
this report analyzes the basic elements 
of a national housing policy to meet the 
needs created by America’s armament 
program. It finds that private industry 
has the capacity to provide the major 
part of the housing needs of our defense 
program, but an immediate plan of 
action for defense housing is necessary 
if we are to avoid the delays and mis- 
takes that seriously crippled America’s 
war efforts in 1917-18 

Welding Metallurgy. By O. H. Henry 
and G. E. Claussen. Published by 
American Welding Society, New York, 
N. 359 pages. Price $1.50. Based 
on a series of lectures to familiarize 
members of the welding industry with 
the composition and structures of the 
metals commonly used, this textbook 
shows the effect of varied conditions of 
heat and stress in welding, explains heat 
treatment and illustrates how the knowl- 
edge of metallurgy can be used to 
control the welding processes. 
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E ANSWER TO ALL YOUR J 


il | 


I. Fire Without Causing Damage.. . 


ea BY BULK RELEASE oF CO, 
WS 


@ All who have known Cardox during its years of 
development have been eager to see its protection extended 
to industry —particularly to the chemical industries. Where 
valuable elements and compounds are employed, its medi- 
um (CO,) will add no water damage or “extinguishment 
loss” to the fire damage. But also where the fire hazard in 
highly inflammable or explosive materials is great, the 
value of Cardox is correspondingly greater. Plant fires are 
“cooled out” while they are small and cause no large damage. 


Effective Defense Against Sabotage 

It is, therefore, extremely fortunate that Cardox can now 
be offered to this industry at a time when arson is a posi- 
tive threat, and any interruption to production is as great 
a loss in time as in money values. content 

Centralized Storage in Bulk company tte: 
Cardox is unique in assuring the special advantage of ve — 
quick release of CO, in large instead of pounds. 
At such rates the cooling effect is marked. In utility plants i 
where Cardox is used, blazing oil transformers in test fires 
outdoors have been extinguished with an accompanying 
temperature drop from 1200°F. to —100°F. in 85 seconds. 
The rate of release was 100,000 cu. ft. per minute. 


CARDOX CORPORATION, Bell Building, Chicago 


Please send without committing me to any decision, the Cardox 
Data File. Our plant handles materials as inflammable as 


You owe it to your plant to weigh the tremendous advan- 
tages, and self. liquidating costs plus profit of a Cardox 
installation. Ask your insurance man. Send for the Cardox 


data file. 


CARDOX CORPORATION 
BELL BUILDING, CHICAGO, ILLINOIS 
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MONARCH 


CHEMICAL 
SPRAY 
NOZZLES 


Of 


STAINLESS STEEL: 


Available in capacities from 
0095 G.P.M. (Fig. F-80 style 
illustrated) to 104 G.P.M. (Fig. 
B-8-A style). 

“Hollow” cone, “Solid” cone, 
and “Flat” sprays furnished in 
pipe sizes and capacities to suit 
practically any problem where 
corrosive liquids are sprayed. 


STONEWARE: 


Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re- 
placed most other types of 
nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sulfur 
gases and will not break or 
crack from temperature changes. 


HARD RUBBER 


Patented Fig. B-27 nozzle is of 
the “non-clog” type; i.e. it con- 
tains no internal vanes, slots, 
or deflectors which might facili- 
tate clogging. Available 4” to 
1” pipe. Small sizes produce a 
very fine, soft, wide angle hol- 


low cone spray, even at low 
pressures. 


Fig. H-407 “flat” spray produces 
a relatively fine even sheet of 
liquid. 


Write for 
Catalogs 6A and 6C 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 


MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Alloy Steel. Bethlehem Steel Co., 
Bethlehem, Pa.—Catalog 156—32-page 
book on Mayari R, this company’s high 
strength, low-alloy, corrosion resisting 
steel, describing types of application, 
physical properties, special features, cor- 
rosion resistance, workability, etc. 


Bearings. Boston Gear Works, Inc., 
North Quincy, Mass.—Catalog O-3—32- 
page stock list on Oilite bronze bearings 
and rough stock handled by this com- 
pany, listing stock sizes on many recent 
additions. Includes 443 plain cylindrical 
bearings, 49 flanged and 23 thrust-type 
bearings, as well as cored bar, solid 
bar and plate stock forms. 


Bearings. Link-Belt Co., Indianapolis, 
Ind.—Book No. 1775—84 pages on this 
company’s new line of “Friction Fighter” 
ball and roller bearing units, with de- 
scription and engineering data on each 
type and extensive engineering informa- 
tion to facilitate application. 


Bearings. Stephens- Adamson Mfg. 
Co., Aurora, Ill.—Catalog 840—32 pages 
on this company’s Sealmaster perman- 
ently sealed, prelubricated, self-aligning 
ball bearing units, describing available 
types, giving tables of load ratings and 
dimensions, and installation data. 


Belting. Alexander Brothers, 406 
North 3d St., Philadelphia, Pa.—Form 
A-116—32-page book on this company’s 
leather belting and other leather prod- 
ucts, describing features of these mate- 
rials in question-and-answer form, cover- 
ing various standard and special belts, 
and leather packings, with extensive 
tables of engineering data and tabulated 
useful information for belt design. 


Blenders. H. K. Porter Co., 4915 
Harrison St., Pittsburgh, Pa.—4-page 
leaflet describing this company’s new 
double-cone blender for dry materials; 
also brief description of wet and dry 
mixers, ball mills, and laboratory jar 
mills made by this company. 


Carbon Black. Godfrey L. Cabot, Inc., 
77 Franklin St., Boston, Mass.—S8-page 
leaflet on the measurement of blackness 
by methods developed by this company, 
with information on blackness of various 
carbon blacks. 


Caustic Shipment. Columbia Chemical 
Div., Pittsburgh Plate Glass Co., 30 
Rockefeller Plaza, New York, N. Y.— 
6-page leaflet describing this company’s 
method of shipping caustic soda in tank 
cars, with information on types of cars 
employed and advantages of this type 
in avoiding crystallization of high con- 
centrations and preventing contamina- 
tion. 


Chemicals. The Cowles Detergent Co., 
Heavy Chemical Dept., 7016 Euclid Ave., 
Cleveland, Ohio—6-page leaflet on this 
company’s heavy chemicals, including 
anhydrous sodium metasilicate, penta- 
hydrate sodium metasilicate and an- 
hydrous sodium orthosilicate. Gives in- 
formation on applications, advantages 
and types of package for each type. 


Chemicals. Diamond Alkali Co., 
Standard Silicate Div., Pittsburgh, Pa.— 
16-page booklet on this company’s silicate 
alkalis, giving properties and uses on 
each type, together with tables of useful 
information. Also leaflets describing 
properties of orthosilicate, metasilicate 
and “Supersilicate.” 


Chemicals. Koppers Co., Tar & Chemi- 
cal Div., Koppers Bidg., Pittsburgh, Pa. 
——-28-page booklet on this company’s 
chemicals from coal including solvents, 
naphthalene and anthracene, tar acids, 
tar bases, benzene and toluene and other 
aromatics, etc. Gives condensed proper- 
ties and uses. 


Chemicals. Monsanto Chemical Co., 
St. Louis, Mo.—48-page booklet on chemi- 
cals made by this company's Phosphate 
Division, giving properties, strength, 
grades, containers and principal uses for 
each type. Also 20-page book describing 
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the Aroclors, with tabulated and charted 
information on properties of various of 
these materials, together with data on 
applications in lubricants, coatings and 
in rubber and rubber substitutes. 


Chemicals. The Quaker Oats Co., 
Technical Div., Board of Trade Bldg., 
Chicago, Ill.—12-page booklet on furfural 
as a selective solvent, with information 
on its use in refining petroleum oils, wood 
rosin and other materials. Gives in- 
formation on properties, specifications, 
availability and costs. 


Controllers. American Schaeffer & 
Budenberg Instrument Div., Manning, 
Maxwell & Moore, Inc., Bridgeport, Conn. 
84-page catalog and textbook on con- 
trollers, covering this company’s com- 
plete line of temperature and pressure 
controls including self- and _  pilot- 
operated types; also accessories. 


Controllers. General Controls Co., 801 
Allen Ave., Glendale, Calif.—Catalog 50 
—48 pages covering this company’s com- 
plete line of automatic pressure, flow 
and temperature controls, control valves, 
thermostats, relays, etc. 


Dehydration. Carrier Corp., Syracuse, 
N. Y.—Bulletin 53B-4 and 53C-5—De- 
scribe construction and applications of 
this company’s recently developed rotary 
type silica gel dehydrators for industrial 
and comfort conditioning of air. 


Electrical Calculations. Ohmite Mfg. 
Co., 4835 Fluornoy St., Chicago, IllL— 
New sliding scale calculator for electrical 
problems involving resistance, voltage, 
current and power, for solving any ohm’'s 
law problem with one setting of the 
slide. One side covers resistances to 
1,000 ohms, the other side to 10 megohms. 
Also locates stock size resistors and 
rheostats for any problem. Send 10 cents 
for handling cost. 


Electrical Equipment. Allis-Chalmers 
Mfg. Co., Milwaukee, Wis.—Bulletin 
B6107—28 pages on motors for driving 
powerhouse auxiliaries, with selection in- 
formation and data on construction and 
features of various types. 


Electrical Equipment. Delta-Star Elec- 
tric Co., 2400 Block, Fulton St., Chicago, 
Ill.—Bulletin 31-C—Covers this com- 
pany’s complete line of unit type indoor 
bus supports, listing fittings making pos- 
sible assembly of 50,000 different bus 
support combinations. Gives ampere 
capacities of standard bus shapes and 
physical data to _ facilitate making 
strength calculations. 


Electrical Equipment. General Elec- 
tric Co., Schenectady, N. Y.—Publications 
as follows: GEA-1542D, heavy-duty, 
direct-current motors, constant and ad- 
justable speed ; GEA-1868B, higher pow- 
ered heavy-duty, direct-current motors; 
GEA-2964B, new small magnetic motor 
starter for up to 7% hp. at 440 voit. 


Equipment. The J. H. Day Co., Cin- 
cinnati, Ohio—Bulletin No. 353—-16 pages 
on this company’s chemical processing 
equipment including mixers and knead- 
ers for dry, pasty and liquid materials, 
gyrating screens and sifters, paint mills, 
pot mills, etc. 


Equipment. Worthington Pump & 
Machinery Corp., Harrison, N. J.—Pubii- 
cations as follows: C-1100-B12, 6 pages 
on this company’s centrifugal refrigera- 
tion systems for air conditioning and 
industrial applications; L-611-B11A, 
horizontal, two-stage reciprocating com- 
pressors; L-611-B12B, horizontal three- 
stage compressors ; W-103-B4A, horizon- 
tal duplex side-pot steam pumps for re- 
finery service. 


Evaporative Condensers. Carrier 
Corp., Syracuse, N. Y.—Leaflet CR-162, 
3, 5—Describe this company’s Type $S 
and 9Q6 and 7 evaporative condensers 
for use with refrigerating systems hav- 
ing capacities, respectively, of two tons 
or more, and 5 tons or more. 
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Feedwater Treatment. Allis-Chalm- 
ers Mfg. Co., Milwaukee, Wis.—Bulletin 
B6133—16-page book on this company’s 
Akon feedwater treatment system, ex- 
plaining in simple fashion what the 
problem is, and how Akon and the new 
Silimite silica-removing treatment 
eliminate various types of scale and 
oxygen, and reduce alkalinity, caustic 
embrittlement and corrosion. 


Feedwater Treatment. Proportion- 
eers, Inc., 9 Codding St., Providence, 
R. L—Standard Method No. 122—15- 
page description of this company’s com- 
plete chemical treating equipment for 
pewer plants, describes applications of 
various types. 


Fittings. Taylor Forge & Pipe 
Works, P. O. Box 485, Chicago, Il.— 
Catalog 401—216 pages on this com- 
pany’s complete line of seamless steel 
pipe fittings for welding; also forged 
steel flanges. Gives prices, dimensions 
and complete data on design, pressure 
and temperature ratings. 


Gas Alarm. Mine Safety Appliances 
Co., Braddock, Thomas & Meade Sts., 
Pittsburgh, Pa.—Bulletin DT-2—Leaflet 
describing this company’s new explo- 
sion-proof combustible gas alarm for 
automatic continuous sampling of atmos- 
pheres. 


Glass Batch. Harbison-Walker Re- 
fractories Co., Pittsburgh, Pa.—4-page 
leaflet describing Babosil, a  fluxing 
material for use in melting glass which 
is said materially to reduce average 
melting temperature and to eliminate 
seeds and cords, producing products of 
brilliant luster and exceptional clarity. 


Grilles. Cornell Iron Works, 36th Ave. 
and 13th St., Long Island City, N. Y.— 
&8-page catalog on this company’s roll- 
ing grilles for closure of building open- 
ings, available in galvanized steel and 
various other metals and alloys. 


Grinder. The Jeffrey Mfg. Ga. 
Columbus, Ohio—Bulletin 749—4-page 
leaflet describing this company’s screen- 
ings grinder for preliminary defibering 
work in pulp and paper mill service. 


Heaters. Fansteel Metallurgical 
Corp., North Chicago, IllL—Form Ta- 
4002—-18-page book on this company’s 
tantalum heaters for acid _ solutions, 
describing nine different types of heat- 
ers, heat exchangers and cooling units. 
Gives extensive information on corro- 
sion resistance of tantalum, with en- 
gineering and heating capacity data 
and with other useful information. 


Heaters. Emil E. Lungwitz, Terrill 
Road, Plainfield, N. J.—4-page leaflet 
describing this manufacturer's silent 
steam injectors for the heating of proc- 
ess liquids with direct steam; claimed 
to be completely noiseless despite large 
steam discharge capacity. 


Instruments. Askania Regulator Co., 
1603 South Michigan Ave., Chicago, II). 
—New booklet on stability in automatic 
control equipment, discussing causes 
and evils of “hunting” and showing 
how the difficulties are eliminated in 
this company’s automatic control equip- 
ment for pressure, temperature, etc. 


Instruments. Brown Instrument Co., 
Philadelphia, Pa.—Catalog 15E—24 
pages on this company’s millivoltmeter 
type pyrometers, available in indicat- 
ing, recording and controlling types. 


Instruments. The Hays Corp., Michi- 
gan City, Ind.—First three of a series 
of educational engineering monographs 
on boiler room instrumentation and 
automatic combustion control, covering 
accuracy of steam pressure controlling; 
reason for operating automatic combus- 
tion control from steam pressure 
changes; adapting combustion control 
to under-feed stoker characteristics. 


Instruments. The Jarrell-Ash Co., 
165 Newbury St., Boston, Mass.—Bulle- 
tin SB.289—8-page bulletin of Adam 
Hilger Ltd., London, describing the 
Hilger photometric color comparator, 
also describing this company's photo- 
metric amplifier for use in conjunction 
With the color comparator, particularly 
on nearly white materials. 


Instruments. Leeds & Northrup Co., 
4°34 Stenton Ave., Philadelphia, Pa.— 
Catalog E-33A-503—27 pages on ap- 
Paratus for checking thermocouple 


. . . not socially, but mechanically 


The kind of a mixer you can depend on for high performance at 


low cost no matter what goes into it. 


For we have designed and 


built such a complete line of mixers that there’s scarcely a material 
we haven't coped with—everything from feathers to fertilizer— 
from pepper to plastics—each job getting the full cooperation of 
engineers who know the problems involved. 


Get acquainted with the ROBINSON machines that mix faster, 
better, cheaper by writing today for Bulletin No. 32E. 


DISC GRINDER 


A highly versatile machine made both in 
pilot and production sizes. Extensively 
used on pigments, pharmaceuticals, cellu- 
lese, dyes, starches, etc. Write for com- 
plete mechan‘'cal details. 


KNIFE CUTTER 


This sturdy, compact and efficient ma- 
chine is equally adaptable to cutting, 
grinding, cracking, granulating, flocking, 
defiberizing and shredding a wide range 
cf plastic, tough or fibrous materials. 


HEAVY DUTY HAMMER MILL 


Produces greater capacity per horsepower 
than any other similar type of grinder 
. . . Costs less to operate and maintain 
. . . Grinds all materials finer, cooler 
and more uniform. Furnished in many 
types and capacities. 


SAW TOOTH CRUSHER 


—direct coupled to a gear head motor 
having a built-in speed reducer. Crusher 
shaft is fitted with special balance wheel. 
Wooden shear pins prevent accidents to 
both crusher and motor. Details on re- 
quest. 


Write tor Catalogs on any of the above machines 
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economically 
and 
dependably 
- Many well-known process industry plants are | 
getting the very finest service out of American 
Rolling Ring Crushers in grinding all kinds of ADDITIONAL 
chemical raw materials. Every part is tested BENEFITS 
. for quality, wear, and dependability. They stay 
on the job day after day delivering large ton- ® low power consump- 
nages per hour and uniform product with a tion 
minimum of fines. Let us send you descriptive : 
: literature on the type of equipment best suited @ low maintenance 
to your needs. We maintain a testing plant for @wide o pera ting 
prospective users of our equipment—we would 
like you to make use of it. 
simple construction 
AMERICAN PULVERIZER CO. 
1219 MACKLIND AVE. ST. LOUIS, MO. 
Just Out! 
he engineers’ handbook 
| The engineers handboo 
Y that takes the place 
P of a whole library— 
OU have in this book what engineers 
have asked for time and time again— 
one handbook that embodies the most funda- G N A 
mental and frequently useful data of all engi- E E i L 
; neering—1120 pages of practical information, 
reference data, specific facts, definite methods, t G G 
essential formulas, covering civil, mechanical, 
: and electrical engineering. With this book HANDBOOK 
? you can work anywhere, in shop, field or 
office, and have at hand in one convenient 
book not only the most frequently useful 
essentials of your own field, but also of other 
fields in which problems may arise. epecialicte. New 
revised 2nd Edition, 200 pages 
SEND THIS COUPON TODAY 
McGraw-Hill Book Co., Inc., 330 W. 42nd St.. N. Y. C. 
me O'Rourke's General — 19 Big Sections. The real meat 
0 days’ a ol rov 0 days 
sind $100, plus few cents postage, or return book postpa. Of several handbooks in one. 
(Postage paid on orders accompanied by remittance.) 
Mathematics 


Name . 


Address 


City and State 


Position 


Company . vues 
(Books sent on approval in U. 8. and Canada only.) 


Route Surveying and 
Mathematical Tables Earthwork 
Physical Tables 
Engineering Materials 
Theoretical Mechanics 
Hydraulics 
Structural Theory and 

Design 
Plain and Reinforced 
Concrete 
Foundations 
Topographical and 
Geodetic Surveying 


Highways 
Municipal Sanitation 
Machine Elements 
Pumps, Compressors 
and Hydraulic Turbines 
Engineering Thermo- 
dynamics | 
and Air Condi- | 


tioning 
Fundamentals of Elec- 
trical Engineering 
Electrical Measurements | 
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pyrometers in the plant and laboratory, 
with information on various types and 
accessories. 


Instruments. Mine Safety Appliance 
Co., Braddock, Thomas & Meade Sts., 
Pittsburgh, Pa.—Bulletin TA-6—Leaf- 
let describing this company’s new power 
gage tester for testing gages (for com- 
pressed gas storage cylinders) for 
ability to withstand sudden applica- 
tions of pressure. 


Instruments. C. J. Tagliabue Mfg. 
Co., Park & Nostrand Aves., Brooklyn, 
N. Y.—Catalog 1101F—32 pages on 
this company's Selectray photoelectri- 
cally balanced electric thermometers 
and pyrometers in indicating, control- 
ling and recording types. 


Instruments. The Winslow Co., New- 
ark, N. J.—Bulletin P-10-1—7-page 
leaflet describing this company’s porta- 
ble electrical instruments, including 
direct and alternating current  volt- 
meters and millivoltmeters, ammeters 
and milliammeters. Also covers tacho- 
meters. 


Insulation. Refractory & Insulation 
Corp., 381 Fourth Ave., New York, N. Y. 
—Bulletin I-64—6 pages on this com- 
pany’s laminated blanket insulation for 
flat or curved surfaces at temperatures 
up to 1,200 deg. F.; describes types and 
gives prices and information on selec- 
tion and heat conductivity. 


Materials Handling. Cleveland Tram- 
rail Div., The Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio—8 pages 
on grabs of numerous types for over- 
head materials handling systems.  In- 
cludes motorized types. 


Materials Handling. Palmer Shile Co., 
7100 West Jefferson Ave., Detroit, Mich. 
—4-page leaflet describing this com- 
pany’s barrel truck for handling of bar- 
rels and drums up to 1,000 Ib. weight. 


Metal Treating. Mathieson Alkali 
Works, 60 East 42d St., New York, 
N. Y.—44-page booklet on the use of 
ammonia in metal treating, with infor- 
mation on types of processes, ammonia 
in welding, application in various in- 
dustries and with various metals, and 
properties and safe handling of am- 
monia. 

Meters. American Meter Co., 60 East 
42d St.. New York, N. Y.—Catalog 
LPG-4—16 pages on this company’s 
meters for liquefied petroleum gases, 
describing construction and testing of 
meters, handling and use of liquefied 
gases and _ specifications of various 
meter types. 


Mixing. American Machine & Foun- 
dry Co., 511 Fifth Ave., New York, 
N. Y.—8-page catalog describing this 
company’s new Type 340 Glen vertical 
planetary mixing machine. said to be 
the largest of this type (85-gal. bowl) 
ever constructed. Describes construc- 
tion features, various types of agitators 
and bowls and also smaller mixers 
made by this company. 


Paints. Paint Engineers, Inc., Haw- 
thorne, N. J.—64-page Color and Stand- 
ards Specification Book, covering in- 
dustrial and _ structural maintenance, 
surface treatment, methods of cleaning 
and applying paint, and describing more 
than 50 primers, intermediary and 
final coats which are available from 
this company. 


Plastics. Bakelite Corp., 30 East 
42d St.. New York, Y¥.—32-page 
book on Bakelite molding plastics, in- 
cluding phenolics, ureas, acetates and 
polystyrenes, with comparative in- 
formation on various types and on vari- 
ous molding methods, descriptions of 
the several types, and tables of physi- 
eal and electrical data. 


Pumps. Quimby Pump Co., 340 
Thomas St., Newark, N. J.—Bulletin 
S-203—8 pages on this company’s gear- 
in-head type screw pumps with engi- 
neering and selection data, informa- 
tion on performance and construction 
and on numerous types and applica- 
tions. 


Refractories. The Ironton Fire Brick 
Co., Ironton, Ohio—Leaflet describing 
this company’s Cavalier fire brick for 
intermediate heat duty, describing com 
position, properties and suggested ap- 
plications. 
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Roofs. Republic Stamping & Enamel- 
ing Co., Canton, Ohio—6-page leaflet 
describing corrugated porcelain en- 
ameled steel roofing and siding pro- 
duced by this company. Illustrates 
typical applications which have been 
maintenance-free for varying periods of 
years. 


Rubber Products. Hewitt Rubber 
Corp., Buffalo, N. Y.—36-page catalog 
on this company’s rubber products for 
industry including air, acid, welding, 
water and steam hose, fire hose, sani- 
tary hose, ete. Also 14-page catalog 
on hose for petroleum production and 
refining and 10-page catalog on hose 
for the petroleum products marketing 
industry. 


Shaped Wire. Page Steel & Wire 
Div., American Chain & Cable Co., Mo- 
nessen, Pa.— Bulletin DH-1226—12 
pages on this company’s special shaped 
wire, obtainable in a wide variety of 
cross sections in low- and high-carbon, 
stainless and chromium steels and ingot 
iron, giving analyses and physical prop- 
erty data. 


Sifters. Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—Bulletin B-6124—S8 pages 
describing this company’s heavy-duty, 
low-head, gyratory sifters, with par- 
ticular reference to advantages and ap- 
plications. 


Stacks. Prat-Daniel Corp., Port 
Chester, N. Y.—Catalog 109—12 pages 
on this company’s Thermix § stacks, 
showing special features, types and 
typical applications. 


Steel. Lukens Steel Co., 107 Lukens 
Bidg., Coatesville, Pa.—Form 107—12 
pages on this company’s steel plates, 
showing sizes that can be produced and 
advantages in using large plates. Gives 
standard gages, widths and lengths of 
sheared and flame-cut plates. 


Tubing. Pennsylvania Flexible Metal- 
lic Tubing Co., 72d St. and Powers 
Lane, Philadelphia, Pa.—Bulletins 52- 
G and 59-G—8-page bulletins describ- 
ing respectively this company’s bronze 
steam hose and galvanized steel hose, 
with information on types of construc- 
tion and advantages. 


Tubing. Summerill Tubing Co., 
Bridgeport, Montgomery Co., Pa.—8- 
page leaflet on this company’s ability 
to produce special purpose steel tubing, 
taking as a typical example tubing for 
hydraulic lines, capable of being flared 
for use with screwed tubing fittings of 
the compression type. 


Unit Heaters. Reznor Mfg. Co., Mer- 
cer, Pa.—Catalog U41—11 pages on this 
company’s new line of gas-fired sus- 
pended unit heaters, of fan, blower and 
duct types. Describes each type, to- 
gether with accessories. Gives specifica- 
tions for sizes from 55,000 to 290,000 
B.t.u. per hour. 


Valve Controls. Philadelphia Gear 
Works, Erie Ave. & G St., Philadelphia, 
Pa.—4-page leaflet describing this com- 
pany’s Limitorque valve operator, show- 
ing typical applications and listing 
typical users. 


Water Treatment. Water Service 
Laboratories, 423 West 126th St., New 
York, N. Y.—4-page reprint of an ar- 
ticle on the effects of dissolved gases 
in water on pipe corrosion, with in- 
formation on a suggested method of 
treatment. 


Weighing. The Exact Weight Scale 
Co., Columbus, Ohio—16-page _broad- 
side, “The Story of Modern Industrial 
Weighing,” showing applications of 
weighing equipment and illustrating the 
broad range of types of scale made by 
this company. 


Welding and Cutting. Air Reduction 
Sales Co., 60 East 42d St., New York, 
N. Y¥.—Form ADG-1074—4-page leaflet 
on this company’s flux-coated bronze 
welding rods. Also bulletins on gas- 
cutting machines, including ADC-614A, 
12 pages on No. 10 Radiagraph cutting 
machine; ADC-627, 8 pages on No. 4 
Radiagraph; ADC-628, 24 pages on 
Oxygraph and Travograph gas-cutting 
machines. 


Wire. John A. Roebling’s Sons Co., 
Trenton, N. J.—34 pages on this com- 
Pany’s rubber-covered electric wires and 
cables, with information on production, 
types and specifications. 


To help the 
Chemical and Process Industries 
Solve Corrosion and Maintenance 
Cost Problems ... 


ALOYCO STAINLESS STEEL VALVES — FITTINGS 


GATE VALVE 
Figure No. 111 
Construction Data 


Ruggedly built for severe service at 
150#W.P. Outside Screw and Yoke type, 
rising stem, stationary wheel. Full bonnet 
flanges with heavy bolting. Straight flow 
through body without pockets back of seats. 


Seats integral or renewable. Extra deep 
stuffing boxes. Standard face to face di- 
mensions. 


Wedge is of double disc ball and socket 
type, held by an arm which is threaded 
and pinned to the stem. This flexible 
wedge construction assures tightness on 
both seats and facilitates repairs. 


Valves may be repacked under pressure 
e when wide open or closed. Supplied with 
quick-opening feature if required. All 
parts of alloy except handwheels, yoke 
bushing and nuts, and bolting material. 


The No. 111 Gate Valve is but one of the complete 
line of Aloyco Corrosion Resisting and Stainless 
Steel Valves and Fittings. 


Aloyco products are made in a complete range of 
types and analysis to meet practically any problem 
of contamination and corrosion encountered in the 
Chemical and Process Industries. 


Aloyco engineers keep abreast of changing require- 
ments in modern chemical processes and are pre- 
pared to assist you in selecting the proper materials 
for your particular problem. 


Aloyco Valves and Fittings are carried in stock, ready 
for immediate shipment in the more popular Stainless 
Steel analyses. 


“ALLOY STEEL PRODUCTS 
COMPANY, INC. 
1300 WEST ELIZABETH AVE., LINDEN, NEW JERSEY 
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OF RETORTS, JACKETED KETTLES 


The picture at the right shows a 
few of a battery of 84 big retorts that 
are equipped with Armstrong Blast 
Type Traps. In each, the vent is set 
to stay open up to 249°F, 


QUICK FACTS: 


SIMPLE PRINCIPLE. Cuts heating-up time by permitting extra 


fast discharge of any air present in steam space. 


9 LARGE CAPACITY. Actual tests show 50 to 100 times faster re- 


moval of air than with standard traps. 


3 CUTS STEAM COST. To speed up heating, many operators of 

* equipment drained by ordinary traps habitually open up by-passes 
to let out air, water (and incidentally steam). This practice can be elimi- 

HOW IT WORKS: nated when you have Armstrong Blast Type Traps. 

THE uncovering of a large opening 4 ADJUSTABLE AND ACCURATE. The thermic vent can be set 


in the top of trap bucket is con- tO stay open up to any desired temperature. 


trolled by a flat stainless steel disc 5 SINGLE ORIFICE. Only one valve seat to be maintained tight 
mounted on the end of a curved " against steam pressure. No expansion bellows to collapse. 


strip of non-corroding bi-metal. 6 LOW COST. Small Armstrong Blast Traps list at $1.50 over stand- 
Different coefficients of expansion * ard. The proportionate cost is even lower in the larger sizes. De- 
cause the strip to open vent when tailed information will be supplied on request. Write ARMSTRONG 
cold and close when hot. MACHINE WORKS, 858 Maple St., Three Rivers, Michigan. 


Every Process Plant Engineer 
Will Want a Copy of this Book 


HERE is a new and larger edition of the well- 
known Armstrong Catalog and Educational Hand- 
book on Condensate Drainage. This 36 page 
handy reference volume is a veritable encyclopedia 
of useful information about condensate drainage, 
heating, pipe sizes, hook-ups, and traps—profusely 
illustrated with photographs and diagrams and 
sprinkled with charts and tables. WE WILL BE 
GLAD TO MAIL YOU A COPY ON REQUEST 
AND WITHOUT OBLIGATING YOU IN ANY 
WAY. 


3 fer raster H | 
Plast avtoctaves, pressure cookers, etc. 
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CHEMICAL CONSUMPTION CLOSED YEAR WITH GAIN OF 
15 PER CENT OVER 1939 


a the relatively high rate of 
consumption of chemicals in the 
last quarter of 1939, the rate was even 
higher during the final three months of 
last year and for the 12-month period 
an increase of approximately 15 per 
cent was registered for 1940. Early 
January reports indicated that manu- 
facturing schedules are being continued 
on an undiminished scale and the out- 
look for the first quarter of the present 
year is favorable for another record per- 
formance. As many consuming indus- 
tries have been operating at close to ca- 


Chem. & Met. Index for Consumption 
of Chemicals 


October 
revised November 


31.49 30.75 
Pulp and paper...... 20.80 20.31 
Petroleum refining... 14.36 13.82 
14.33 13.75 
Paint and varnish... 12.72 10.37 
Iron and steel....... 12.39 12.25 
10.07 9.57 
Coal products........ 9.42 9.37 
4.27 4.22 
3.16 3.00 


154.48 148.10 


pacity, it is evident that the rate of 
acceleration in the immediate future 
can not be rapid until the effects of 
plant expansions have become more of 
a factor, 

A high rate of manufacture was in 
evidence in January last year but this 
was followed by a slowing down of op- 
erations and the index for consumption 
of chemicals for the first quarter was 
slightly below 136. Based on present 
schedules of some of the most important 
consuming branches, it is probable that 
the current quarter will see a disap- 
pearance of chemicals amounting to 
close to 15 per cent above that reported 
for the like period of last year, which 
would represent only a moderate gain 
over the volume consumed in the quar- 
ter just ended. 

The preliminary index for consump- 
tion of chemicais in December is 150 
which compares with a revised index of 
148.10 for November and with 138.42 
for December last year. Demand for 
silk fell below expectations in December 
with some of the plants reported as 
closed in the latter part of the month. 
With this exception, the textile indus- 
try has been an important factor in in- 
creasing demand for chemicals. In the 
final months of the year, woolen mills 
speeded up operations enough to report 
a gain over the preceding year. Mill 
consumption of cotton and rayon was 
of record proportions and with the rise 
in activities at woolen plants, the tex- 
tile industry is pointed for a new rec- 
ord in the current quarter. Steel mills 
also established a new record last year 
and with greater plant capacity operat- 
ing the record should prove to be short- 


lived. Leather production began- to 
broaden in the latter part of the year 
and while the output of leather in No- 
vember was smaller than in November 
1939, greater activity was reported for 
the tanning branch. 

In the last year, there has been a 
large gain in the amount of chemicals 
used in manufacturing explosives. Data 
for shipments of explosives as issued 
from government sources evidently refer 
only to the amounts used in coal min- 
ing, construction, and other peace-time 
industries. This is evident from a com- 
parison of exports of explosives which 
were far higher last year than in any 
of the preceding years. In the present 
year, we will have large outputs of 
toluol, ammonia, ammonium nitrate, 
nitric acid, and other chemicals which 
will pass directly into the munitions 
industry. To a lesser degree this was 
true last year and consumption of 
these chemicals has not been fully re- 
flected in our index. For 1941, the ex- 
plosives industry, as set up under the 
defense program, will become one of the 
important consumers of chemicals with 
its importance increasing as the differ- 


160 


ent munitions plants come into opera- 
tion. Hence some adjustment must be 
made in order to give a complete cover- 
age for consumption in this industry. 

Production of fats and oils from 
domestic materials in 1940 was the 
largest on record—8.8 billion pounds 
(tentative estimate) compared with 
8.2 billion pounds in 1939. Most of 
the increase was in lard, inedible tal- 
low and greases, soybean oil, and lin- 
seed. Storage stocks of these fats and 
oils are large. Production from im- 
ported materials during the first 9 
months of 1940 was about the same as 
the 727 million pounds produced in 
the like period of 1939. 


| | 
Chem & Met for 
150 Chemical Consumption 
Cherm. & Met /2-month 
140 Moving Average for 
Chemical Consumption 7 
130 + t — 
1 1 0 — 
100 Federal Reserve 
Board Index for 
90 All Production 
Business Week Index of 
80 General Business Activity 
70 \— 
JI FMANMRI MAMI AS OND 
1939 1940 
Production and Consumption Data for Chemical-Consuming Industries 
Per cent 
Nov. Nov. Jan.-Nov. Jan.-Nov. of gain 
Production 1940 1939 1940 1939 for 1940 
Alcohol, ethyl, 1,000 pr. gal........ 23 ,354 21,793 231,176 199 ,548 15.8 
Alcohol denatured, 1,000 wi. gal... . 13,158 13 ,065 122 ,022 102,856 18.6 
Ammonia liquor, 1,000 Ib.......... 4,992 4,868 51,336 43 ,361 18.4 
Ammonia sulphate, tons........... 62,843 59 ,925 652,810 519 ,638 25.6 
11,861 11,498 120,217 93,102 29.1 
Byproduct coke, 1,000 tons........ 4,750 4,552 48,970 38,179 28.3 
Toluol, 1,000 gal... .. 2,294 17,599 
Naphthalene, 1,000 Ib............. 6,867 43,145 
Glass containers, 1,000 gr.......... 4,352 4,300 50,061 47,181 6.1 
Plate glass, 1,000 aq. ft............ 16,059 15,812 146, 880 123 , 264 19.2 
Window glass, 1,000 boxes......... 1,264 1,143 12,220 9,588 27.5 
Methanol, crude, 1,000 gal......... 467 480 4,810 4,226 13.8 
Methanol, snythetic, 1,000 gal... .. 4,440 4,612 41,055 30,071 36.5 
Nitrocellulose plastics, 1,000 Ib... .. 1,061 1,361 10,808 12,284 11.2* 
Cellulose acetate plastics, 1,000 Ib. 
Sheets, rods, and tubes........ . 934 725 8,020 8,153 1.6* 
Molding composition............ 1,606 1,199 13,528 10,472 29.2 
Rubber reclaimed, tons............ 17,689 19 ,417 190 ,304 172,149 10.5 
Consumption 
744,088 718,721 7,232,417 6,718,725 7.6 
36,374 32,241 289 ,754 362,303 20.0* 
42,790 35,674 364,505 366, 270 0.5* 
Explosives, 1,000 Ib............... 34,444 35 ,477 373,210 341,891 9.2 
Rubber, orude, 54,652 55 , 677 562,063 533,161 5.4 
Rubber reclaiméd, tons............ 16,042 16,551 170 ,868 162,671 5.0 
* Per cent of decline. + Data not available. 
1—145 


CHEMICAL & METALLURGICAL ENGINEERING @ JANUARY 1941 e 


\\ 
| Ly 
> = 
<a 
| 
re- _ 
of 
4 
mi- 
set 
ght 
nd- 
NG _ 
| 
G 


PLATE GLASS METHANOL RUBBER_ RECLAIMED | 
| T ] | | | | 
28}. FOREIGN TRADE IN CHEMICALS 


Million Dollars 


Production and Consumption Trends 
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ARE YOU LOOKING FOR PROCESS EQUIPMENT 


that is properly. engineered, exper tly designed and ruggedly built 


At this time most industries are depending on steady, 
uninterrupted production. Breakdowns caused by im- 
properly designed and poorly constructed equipment are 
not only annoying and costly, but in most cases time and 
production lost through such mishaps can never be re- 
covered. For this reason plant engineers everywhere 


GRINDING & PULVERIZING 


THE PORTER BALL and PEBBLE MILLS are rug- 
gedly constructed with rolled steel gears, all steel 
heads, anti-friction bearings, fabricated welded steel 
integral motor drive stands and many other features 
which assure low power and maintenance cost. 


BLENDING 


THE PORTER DOUBLE CONE BLENDER is de- 


tions. Standard construction features anti-friction 


are recognizing “PORTER-BUILT” Process Equipment 
because it is engineered, designed and built to give effi- 
cient, faultless and dependable operation, all of which 
is essential to insure a smooth operating plant. For 
complete information on any of the equipment illus- 
trated, write for our BULLETIN M-41. 


MIXING 


THE PORTER DOUBLE RIBBON MIXER pro- 
vides a mixer employing PORTER features through- 
out to form a strong, compact unit for use in mixing 
semi-viscous pastes to light fine powders. Double or 
single ribbons with end or center discharge. Belt 
or motor drive to customers’ requirements. 


MIXING-PASTES 


THE PORTER PASTE MIXER is designed for the 
mixing of paints, pastes, and other viscous materials, 
and features in addition to rugged construction, a 


controls on a single bed. Charging opening, starter 
and discharge gate all within easy reach of the 


signed for mixing and blending dry powders and eas complete unit including motor drive and operating 
crystals into homogeneous mixes of exact propor- : . . 


bearings and integral drive and bearing support 
stand. 


operator. 


“If its PORTER-BUILT it’s Better Built” 


BLENDERS 
K. PORTER COMPANY, INC. 
“Where the Famous PORTER LOCOMOTIVES are built’ 
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Have you a 
GRANULATING 
Problem? 


@ The reduction of any raw material to a 
granular form is a job that can be done in 
a variety of ways. Selection of the type of 
machine that will 
yield least fines, de- 
liver greatest pro- 
duction per horse- 
power spells the 
difference between 
profitable and 
wasteful operation. 


@ Sprout, Waldron & Co., Inc., as the one 
manufacturer supplying the greatest number 
of types of reduction machines, feels that it 
is in most advantageous position to recom- 
mend a particular type of machine for your 
purpose. Its flexibility of adjustment makes 
the Sprout-Waldron Attrition Mill widely ap- 
plicable where rigid control of particle size 
is necessary. Where gradual reduction of 
particle size proves most advantageous, 
Sprout-Waldron Roller Mills are a logical 
choice. Clean-cut, smooth particles of uni- 
form size and with a minimum of fines are 
produced on Sprout-Waldron Rotary Knife 
Cutters. Reduction of lumpy material is the 
major function of the Saw Tooth Crusher. 


@lf you want a 
granulating opera- 
tion that produces 
fewer fines and re- 
quires less power. 
if you want to re- 
duce the time between raw material and 
finished product, if you want to produce a 
better product at lower cost, put your prob- 
lem up to Sprout-Waldron. Our recom- 
mendation carries no fee or obligation. of 
course. Sprout-Waldron & Co., Inc., 141 
Sherman St., Muncy, Pa. 


SPROUT, 
WALDRON 


&C0., INC.-MUNCY, PA. 


MANUFACTURING ENGINEERS 
Since 1866 | 


. ye average level of prices for chem- 
icals has moved up in_ recent 
months and a net gain was recorded for 
the year. At present there is a firm 
undertone and the rising trend does not 
appear to have run its full course. 
Various factors have been at work to 
increase values. In the first place con- 
suming demand has been moving up 
sharply and there has been a marked 
drop in competitive selling. Then there 
have been increases in production costs 
as represented by higher costs for raw 
materials and increases in wage scales. 
In the spot market price irregularity 
has been in evidence for some time in 
selected items which are in limited sup- 
ply and transactions have been put 
through at prices much higher than 
those openly quoted. This has referred 
to some chemicals of domestic produc- 
tion as well as to those of foreign 
origin. 

Comparison with the prices quoted a 
year ago, however, reveals that the ma- 
jority of the heavy tonnage chemicals 
have held a steady price course and reg- 
ular consumers have received supplies 
without difficulty. It is also noteworthy 
that contracts for first quarter deliver- 
ies have been made in numerous cases 
without any advance in quotations, At 
the beginning of the year it was an- 
nounced that prices for sulphur would 
he repeated and this gives assurance 
that the sulphur compounds will not be 
subject to much in the way of fluctua- 
tions. It is also noted that some of the 
chemicals which are new or compara- 
tively new, have come down in price as 
their fields of distribution broadened. 
This is exemplified in a recent an- 
nouncement that lower prices had been 
put into effect for a line of rosin esters. 
The price situation, therefore is mixed 
with producers attempting to stabilize 
values and with several conditions 
pointing to higher costs. 

Vegetable oils and animal fats pre- 
sent a different picture. For a long 
time, prices have held at an unusually 
low level and as stocks were large, the 
probability of price recoveries were re- 
garded as remote. Of late, this condi- 
tion has changed for the better. An 
improved buying movement has been in 
evidence and values are now on the way 
up with trade opinions holding that the 
upward swing will continue. 

Prices for naval stores, particularly 
spirits of turpentine, have been firmer 
and the prospects for a continuation 
of this trend have been increased Sy 
the announcement on Dec. 27, that 
the Commodity Credit Corp. loan pro- 
gram had been authorized by the De- 
partment of Agriculture. Accordingly 
the American Turpentine Farmers As- 
sociation Cooperatives at Valdosta, 
Ga. will be the medium through which 
loans will be disbursed. Farmers who 
comply with the 1941 conservation pro- 
gram will be entitled to participate. 
e JANUARY 
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PRICES FOR CHEMICAL PRODUCTS SHOW FIRM UNDERTONE 
WITH MODERATE RISING TREND 


Loan values for this year are on a 
basis of 30¢ per gal. on turpentine in 
bulk. This is an increase of 7¢ per gal. 
over the 1940 figure. On rosin, loan 
values range from $1.95 per 100 Ib. 
for H grade to $2.45 per 100 Ib. for 
X grade. Loans will not be made on 
turpentine in barrels or on rosin be- 
low G grade. 

In line with the defense program, the 
munitions industry is becoming more 
important because of the effect it will 
have on production and distribution of 
chemicals. The announcement of new 
plants for producing the needed raw 
materials and finished products, indi- 
cates that such demands will not affect 
the normal chemical output. In the 
new Congress there undoubtedly will be 
a new bill proposing to license those 
who make, market, or use explosives or 
certain raw materials from which ex- 
plosives are produced. But the expected 
legislation is not likely to be anything 
as objectionable as that proposed last 
fall. 

Foreign trade in chemical products 
in the last year has been noted for the 
sharp rise in outward shipments and a 
drop in the incoming movement. The 
import situation shows no indications 
that it will change materially but ex- 
port demand should hold above normal 
levels although the availability of ship- 
ping space may upset calculations some- 
what. Incidentally higher shipping rates 
have been important as a price factor 
on imported materials and this is a con- 
dition which may become worse instead 
of better. 

Glycerine supplies in Great Britain 
have been under scrutiny and steps 
have been taken to conserve stocks for 
the industries which are classified as 
essential. This was prefaced by a sur- 
vey into all normal fields of consump- 
tion. The resultant action has been to 
give war demands and export trade full 
requirements. Uses which fall into the 
category of national importance, in- 
cluding technical and medicinal, are 
granted an allotment of about two- 
thirds normal requirements. Others who 


CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base=100 for 1937 


99.64 
98.72 


Higher prices went into effect for 
spirits of turpentine and sulphate of 
ammonia. Formerly announced ad- 
vances for lead and zine pigments also 
were applied on January deliveries. 
Most chemicals are now fixed in price 
for the first quarter. 
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normally consume glycerine are being 
educated to make use of substitute 
materials. 

After first deciding not to paint new 
barracks, the Army changed its mind 
in December and ordered more than 
800,000 gallons of paint for 41 canton- 
ments. Exteriors of all mobilization 
type buildings are to be double-coated, 
to preserve frame and metal surfaces 
and to enhance the appearance of the 
camps. The paint order was for 732,332 
gallons of cream paint for the build- 
ings, 106,480 gallons of gray paint for 
doors and sills. 

Vitamin B, tablets were flown by 
China Clipper to the Hong Kong-Can- 
ton area during December as a new 
wrinkle in the American Red Cross 
war relief activities. A total of 60,000 
tablets were sent in three plane ship- 
ments after reports were received of 
serious prevalence of beri-beri, and an- 
other 100,000 tablets were started by 
boat around the same time. 

The 1940 list of strategic materials 
still is the official rule of the govern- 
ment. It contains fourteen commodi- 
ties; but three of them could be re- 
moved from the list, namely, tungsten, 
mereury, and coconut shell char. The 
government is buying an abundance of 
activated charcoal for gas masks from 
companies using domestic raw materi- 
als. And the annual report of the U.S. 
Geological Survey states that this 
country is now substantially independ- 
ent of imports for its quicksilver and 
tungsten needs. 

According to a report to the De- 
partment of Commerce the Govern- 
ment of Mysore has approved the es- 
tablishment of a factory to manufac- 
ture sodium bichromate, and the State 
Comptroller has been asked to place 
at the disposal of the Government Di- 
rector, the necessary amount for pre- 
liminary expenses. 

The capital expenditure for a plant 
capable of producing 14 long tons daily 
is estimated at 55,000 rupees ($16,- 
500), exclusive of the cost of crushing 
and grinding equipment, which may 
require an extra expenditure of 15,000 
rupees ($4,500). In addition, the fac- 
tory would require a working capital 
of 70,000 rupees ($21,000). The fac- 
tory will be located at Belagola in the 
State of Mysore. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS & FATS 


Base——100 for 1937 


68.04 


Advances in price were fairly gen- 
eral throughout the list of oils and 
fats. A better buying movement was 
in progress. Edible grades also were 
more active and added to the strength 
of crude oils. 


WAE 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


As business paper publishers for over fifty 
years, McGraw-Hill is uniquely equipped 
to offer complete, authoritative direct mail 
coverage of industry's major markets. 
Extreme accurucy is maintained (guaranteed 
to 98%) and through careful analysis of 
markets, complete classification of com- 
panies and personnel, etc., the widest pos- 
sible selections are available. Send for 
handy reference folder “Hundreds of 
Thousands of Reasons Why” which de- 
scribes how McGraw-Hill Lists are built and 
maintained. 


e What Fields Do You Want To Reach? e 


Aviation Industry 
Bus & Transit Industries 
Business Executives 
Chemical Process Industries 
Civil Engineering & Construction 
Coal Mining 
Electrical Appliance Dealers 
Electrical Contractors 
Electrical Industry 
Electrical Wholesalers 
Food Industries 
Manufacturing Industries 
Metal Mining 
Metal Working Industries 
Mill Supply Distributors 
Power Engineers 
Product Engineers 
Radio Engineers 
Textile Industries 


For further details, selections from above basic 
classifications, counts, prices, etc., or estimates on 
special lists . . . ask any representative or write to 


DIRECT MAIL DIVISION 


McGRAW-HILL PUBLISHING CO., INC. 


330 W. 42nd St. NEW YORK, N. Y. 
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HEMICAL processes are being protected in many 
plants today against contamination by smoke, 
soot, and dust through the use of electro-static filters— 
which collect these fine air borne particles electrically! 


The American Electro-Matic, which combines electrical 
precipitation as an integral part of an automatic air 
filter, is the most advanced air cleaner ever devised. 
It offers advantages not found in any other type of air 
filter, and may be operated continuously over long 
periods without interruptions or shut downs for mainte- 
nance. 


A detailed description of the Electro-Matic, construction 
blueprints, efficiency tables, and the interesting story 
of its development and application are given in Bulletin 
No. 250C just issued. A copy will be sent you free. 
without obligation. 

Other AAF products particularly applicable to the pro- 
tection of chemical plant operations include a complete 
line of air filters of all sizes and types in addition to the 
Roto-Clone dust collector, which exhausts and collects 
process dusts simultaneously. Send for bulletin “AAF 
in Industry.” 


AMERICAN AIR FILTER CO., INC. 


INCORPORATED 
145 Central Avenue f Louisville, Kentucky 


Automatic Electrostatic Air Filter 
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Lime, 

Lithar 

Lithop 

| 

CHE 


INDUSTRIAL CHEMICALS 


Acetone, drums, Ib............. 
Acid, acetic, 28%, bbl., ewt...... 
Hacial 99%, drums 
Boric, bbl, 
Formic, c ys. 
Gallic, tech., 
Hydrofiuorie 30% drums, Ib. 
Lactic, 44% , tech., fone bbl., Ib. 
Muriatic, 18°, tanks, 
Nitric, 36°, carboys, a 
Oleum, tanks, wks., 
Oxalic, crystals, bbi., 
Phosphoric, tech ., c’bys., Ib.. 
Sulphuric, 60°, tanks, ton...... 
Sulphuric, 66°. 
Tannic, tech., 
Tartaric, bb 
Tungstic, 
Alcohol, amyl 
From Pentane, tanks, Ib....... 
Alcohol, Butyl], tenke, Ib. 
Alcohol, — 190 p’f., eal. 
Denatured, 190 
No. 1 special, 
Alum, ammonia, lump bl., Ib. . 
Potash, bbl., 
Aluminum sulphate, 


Iron free, bg., cwt............ 
Aqua ammonia, 26°, drums, lb... 
tanks, Ib... 
Ammonia, anhydrous, cyl., Ib... . 
tanks, Ib. . 
Ammonium 
tech., 
Sulphate, wks., cwt........... 
Amylacetate tech., from pentane, 
Antimony Oxide, bbl., Ib........ 
Arsenic, white, powd., bbl., Ib. . 
Red, powd., kegs, lb 
Barium carbonate, bbl., ton..... . 
bbl, 


Blanc fixe, dry, bbl., Ib.......... 
ching powder, f. 0. b., wks., 
drums, cwt 


Calcium acetate, bags........... 


Arsenate, dr., Ib 


Chloride, fused, dr., del., ton. 
flake, dr., del., ton. 
Phosphate, bbl., lb. 
Carbon bisulphide, drums, ‘lb. 
Tetrachloride drums, Ib. 
Chlorine, liquid, tanks, wks., ib:: 
Cobalt oxide, cans, Ib........... 
Copperas, bgs., f. 0. b., ton. 
per carbonate. b bbi., 
Sulphate, bbl., 
Cream of tartar, 
Diethylene glycol, dr., Ib........ 
Epsom salt, dom., tech., bbl., ewt. 
Ethyl acetate, drums, Ib 
Formaldehyde, 40%, bbl., Ib... . . 
Furfural, tanks, lb 
Fusel oil, ref. drums, Ib......... 
Glaubers salt, bags, cwt......... 
c.p., drums, extra, Ib. . 


White, basic carbonate, dry 
White, basic ~ hate, sck., Ib. 
Red, dry, sck., 
Lead acetate, bbl., Ib. 
i arsenate, powd bag, 
Lime, chem., bulk, canes 


Lithophone, b 
Magnesium tech., bags, lla . 


| 
| Current Price 


Last Month | Last Year 


$0.074- $0. 08 '$0.074-$0.08 $0 .074-$0.074 
| 2.23 | 2.23 - 2.48 | 2.23 - 2.48 
He 8.43 - | 8.43 - 8.68 
10.25 -10.50 |10.25 -10 10.25 -10.50 
106 .00-111 .00|106 . 00-111 .00/106 .00—111 .00 
.20- .23| .0- .23| .20- 
.90- 1.00] .90-1.00| .70- .75 
08 .O8 - .07 .07 
064- .064| .064- .064) .06}- .06 
.05 - .054) .05- .054| .05- 
18.50 -20.00 |18.50 -.._... 18.50 -20 00 
.12] .10% 10 12 
.084| .074- .084| . 
118.08 —...... 13.08 -...... 13.69 —...... 
16.80 <...... 16.50 -...... 16.50 -...... 
.54- .54- .40- .45 
6.06 =...... 6.88 
..... 
| 1034-04 | 
038% .04| .04 
1.15 - 1.40 | 1.15 - 1.40 | 1.15 - 1.40 
1.60 — 1.70 | 1.60 - 1.70 | 1.30 - 1.55 
.024-  .03 | .02}- .03| .02- .03 
- .02- .02- .023 
044-...... 
09 - .09- .12| .12 
034-104 | .04 | .03 
17- .18| .17- .18| .16 
52.50 -57.50 |52.50 -57.50 '52.50 -57.50 
79.00 -81.00 |79.00 -81.00 |79.00 -81.00 
.08}- .10| .08}- .10] .07- .08 
.03}- .04| .04] .03}- .04 
2.00 - 2.10 | 2.00 - 2.10 | 2.00 - 2.10 
£8.68 48.00 -51.00 
.30- .30- 182] .30- .32 
1.90 -...... 1.90 -...... 
.06%- .06%) .06% .07 
(05 | .05/| .05- .06 
‘119.00 -24.50 |19.00 -24.50 |21.50 -24.50 
-25 |20.50 -25.00 |23.00 -25.00 
.07}- .08| .07}- .08| .07§- .08 
05 - .06| .05- .06| .05- .06 
.06 | .06| .05§- .06 
84 - 1.87 | 1.84 - 1.87 | 1.84 - 1.87 
-19.00 |18.00 -19.00 |17.00 -18.00 
.163| .10- .163| .10- .16 
4.75 - 5.00 | 4.75 - 5.00 | 4.75 - 5.00 
1.80 - 2.00 | 1.80 - 2.00 | 1.80 - 2.00 
.054- .06 | .05}- .063] .06} 
16- .16- .17] .16- .17 
95 - 1.00] .95- 1.00] .95 - 1.00 
OTi-...... 
.11 | .11 | .10- 
P 104} .0385 .036- 
.064- .063| .06}- .06- 


The accompanying prices refer to round 


lots in the New York market. 


Where it 


is the trade custom to sell f.o.b. works, 
~otations are given on that basis and 
«re so designated. Prices are corrected 

to Jan. 11 
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Current Price} Last Month | Last Year ‘ 
Nickel salt, double, bbl., Ib... ... -13 - .13§) .13- .134) 
Phosphorus, red, cases, Ib....... -40- .42 40- .42 -40- .42 
-18- .25 18- .25 .25 
Potassium bichromate, om. Ib..| .08j- .09 08j- .09 .08j- .09 
80-85%, . esk., 
-064- .07 -064- .07 -063- .07 
Hydroxide(o's stic potash) dr.,Ib.| .07 .0O7 - .07 = 
-054- .06 .053- .05 -06 
Permanganate, drums, Ib...... .183- .19 .189- .19 .18 19 
Prussiate, yellow, casks, lb... . . 15- .16 15- .16 .16 
Sal ammoniac, white, casks, lb...| .0515 .06 .06 -05 = 
1.00 1.054 1.00 — 1.05 | 1.00 = 1.05 
Salt cake, bulk, ton............. 23.00 -...... 23 .00 —...... 23.00 =. 
Soda ash, light, 58%, bags, con- 
oom, 76%, solid, drums, 

works, 04 - .05 .04- .05 -05 | 
Bicarbonate, bbl., cwt......... 1.70 — 2.00 | 1.70 — 2.00 | 1.70 = 3.00 
Bichromate, casks, .07 .07 06 é 
Bisulphate, bulk, ton......... 16.00 —17.00 |16.00 -17.00 |15.00 -16.00 
Bisulphite, bbl., Ib............ 03 - .04 - .04 -04 
Chlorate, kegs, .064) .064- .064] .06 06) 

uoride, bbl., Ib......... 07 - .68 .C8 

Hyposulphite, 2.40 2.50 | 2.40 — 2.50 | 2.40 = 2.50 
Metasilicate, bbl., 2.35 — 2.40 | 2.35 — 2.40 | 2.20 = 3.20 
Nitrite, casks, Ib............. .07 .07 06h . 
Phosphate, tribasic, b: -10 =... 
Prussiate, yel. drums, lb....... -10}- -10}- =. 11 .10 
Silicate (40° dr.) wks., cwt..... -80 - .85 -80- .85 -80- . 
Sulphide, fused, 60-62%, dr., .02}- ‘tal .03 -02 
Sulphite, crys., bbl., Ib........ .02}- .02 .02 
Sulphur, crude at mine, bulk, ton |16.00 -...... 16.00 —...... 
.03 .04 03 = .04 038 = .04 
-07 .08 07 .08| .07 = .07§ 
Flour, bag, owt. 1.60 3.00 | 1.60 3.00 | 1.60 = 3.00 
Zinc. chloride, © 05 - .06 05 - .06 05 .06 
.33.- .35 -338 .35 - .36 
Zinc oxide, lead free, bag., Ib...| .064-...... 
5% lead sulphate, bags, Ib... . . 
Sulphate, bbl., ewt........... 3.15 - 3.25 | 3.05 - 3.25 | 2:75 - 3.00 
OILS AND FATS 
Current Price | Last Month Last Year 
oil, Ceylon, tank, N. Y., 

on oil crude, tanks (f. 0. b. mifi), 

Cottonseed oil, ‘crude (f. o. b. mill), 

Linseed oil, raw car lots, bbl., Ib..| .095-...... 
Peanut oil, crude, tanks (mill), Ib.| .05}-...... 

Crude, tan factory), 

Grease, yellow, loose, Ib......... -05 - 
Oleo stearine, ib -06}4-...... ‘Or 
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CHEMICALS OILS AND FATS 


8 


Index Numbers 100 < 1937 
a 


$8 2 
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ALL COMMODITIES | x | NON-FERROUS METALS 
BUREAU OF LABOR STATISTICS ENGINEERING AND MINING JOURNAL INDEXES 


| 


Feb. Mar. Apr May nis July nom Sept. Oct. Nov ‘ Jan. Feb. Mar. Apr. “Wey June July Aug. Sept Oct. Nov. Dec. 


Coal-Tar Products Miscellaneous 


Current Price 


Alpha-napthol, crude bbl. -$0.55 Barytes, grd., white bbl., ton.. 
Alpha-naphthylamine, - .34 -32 .34 .34 Casein, tech., bbl., 


Aniline oil, extra, ib China clay, dom.., o.b. mine, ton. 
lb -22 .24 24 


Aniline, salts, b colors 
Benzaldehyde, P., dr., Ib. ‘Carbo gas, black (wks.), Ib. . 


Benzidine base, bbl., Ib 
Bensoie acid, U.S.P., Ultramarine blue, bbl., Ib 
Chrome green, bbl., 


Benzyl chloride, tech., 
Benzol, 90%, tanks, works, Carmine red. = 
Beta-napthol, tech., drums, 
S.P., dr., Ib 
reaylic acid, dr. wks., gal 
Diet ylaniline, dr., 
Dinitrophenol, a 
Dinitrotoluol, 'bbl., 
Dip oil, 15%, dr. 
Diphenylamine, bbl., 
H-acid, b 
Naphthalene, flake 
Nitrobenzene, dr., ib. eee 
Para-nitraniline, bbl., 
Phenol, U.8.P., drume 
Picric acid, bbi., 
Pyridine, dr., 
Resorcinol, tec Ib... 
Salicylic acid, tech bl., Ib 
Solvent naptha, w.w., tanks, 
Tolidine, bbl Soapetone ( o.b. Vt. ), bags, 
Toluol, drums, works, gal ‘ ° . Talc. 200 mesh (f.0.b. Vt.), ton 
Xylol, com, tanks, gal 300 mesh (f.o.b. Ga.), ton 
225 mesh (f.o.b. N.Y.), ton 


the (f.0. N.Y.), ton 
Magnesite, calc, ton 
Pumice stone, lump. bbl., lb. 

Impo: Ib.. 
Rosin, H., 100 Ib 


Industrial Notes 


CHARLES HARpDy, INc., New York, has BLACK, SIVALLS AND BRYSON, INC., Kan- ARIDYE CorpP., bsidiary of Interchemi- 
moved its executive offices from 415 Lex- sas City, Mo., has opened an office at 30 cal Corp., New Yo k, has added W. Hansot 
ington Ave. to 420 Lexington Ave. Rockefeller Plaza, New York, with T. S. to the organization in a merchandising 

Murphy in charge. capacity. 

Iron & Steet Propucts, Inc., Chicago, 
has discontinued its St. Louis branch and GAYLoR CONTAINER Corp., St. Louis, is | Kopprers Co., Pittsburgh, has liquidated 
will handle that territory from the main constructing a factory at Oakland, Calif., its subsidiary, The Wood Preserving C0. 
office. which will represent an investment of and from the first of the year its business 

$600,000 according to Charles E. Baum, Will be conducted as a division of the par- 

Ampco METAL, INC., Milwaukee, has ap- Pacific Coast sales manager. ent company. 
pointed R. J. Thompson manager of the 
eastern district with headquarters at 30 ELGIN SOFTENER CorpP., Elgin, Ill, has 
Church St., New York. 5S. C. Lawson will appointed Robert D. Murphy as district 6¢ jt; Pittebor h territory and has made 
be in charge of the central district with representative in western and central New Horace E. Thoe manager of its Philadel- 
headquarters at 600 S. Michigan Ave., Chi- York with headquarters in the Brisbane hi ia, office. - B 
cago. Bldg., Buffalo. P 


MONSANTO CHEMICAL Co., St. Louis, has 

AMERICAN FOUNDRY EQUIPMENT CoO., SKF INpustrIes, INc., Philadelphia, is transferred Clare F. Trombley from Ever- 

Mishawaka, Ind., is expanding its fabri- extending its manufacturing space at ett, Mass., to the New York office where 

cating plant, adding a new storage build- Bridge St. and adding to its office facilities he is serving as assistant general branch 
ing, and an enlarged office building. at Front St. and Erie Ave. manager. 
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em. & Met.’s Weighted Price Indexes 
108 125 
65 
Jan. 
; — Last Month | Last Year Current Price | Last Month | Last Year s 
[$22.00-$25 .00|$22. 00-$25 .00] $22 .00-$25..00 
13 .14 .13- 14 @ ot 
8.00 -20.00 | 8.00 -20.00 | 8.00 -20.00 
.028- .30| .028- .30] .02}- .30 3 
-ll= .26 -ll= .26 .26 
-214- .30 -214- .30 21- .27 
xx 4.85 5.00 | 4.85 - 5.00 | 4.85 - 
.75 - .80 .75 .80 - .80 
...| 3.12 - 3.20 | 3.12 — 3.20 | 2.70 — 2.90 5 
n .| 6.50 7.50 | 6.50 — 7.50 | 6.50 7.50 
- .063) .06- .063) .06 - .064 
.30 - .30 .06 - .30 
oun 98 .15 09 - .14 - .14 
10=- .22 10- .20 - .24 
bie .18- .60 18 - .60 .183- .60 
.../50.00 -55.00 [50.00 -55.00 [50.00 -55.00 
.05 - .07 .05 - .08 - .07 
108 = 104] (083 - 104] .03- .06 
in. .110.00 -12.00 |10.00 -12.00 |10.00 -12.00 
...| 8.00 8.50 | 8.00 8.50 | 8.00 8.50 
— ...| 7.50 -10.00 | 7.50 -10.00 | 7.50 —11.00 
4 
CHE 


= 


#3: 88 


Reg. U. S. Pat. Off. 


CLOSURES 
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A policeman never knows what dangers may 
be lurking in the shadows of his beat. He 
accepts peril, risks his life, takes chances as 
his duty. 

Dangers lurk, too, in the path of every 
product that is shipped in drums. Dangers 
that may imperil a fine product and a cher- 
ished reputation. Yet no chances need be 
taken. Shipments can be made with safety, 
with confidence, with no risk to a single drop 
—in Tri-Sure-equipped drums. 

Tri-Sure Closures eliminate all the hazards 
a shipment can face—tampering, pilferage, 
substitution, leakage and waste—because the 
Tri-Sure seal cannot be removed unless it is 
deliberately destroyed, the Tri-Sure plug is 
always held tightly in place, the Tri-Sure 
flange assures complete drainage. 

Don’t take chances with your next ship- 
ment. You don’t have to. Ship the sure way 
—the Tri-Sure way—and protect your prod- 
uct, your reputation and your customers. 
Write for information on Tri-Sure Closures. 


AMERICAN FLANGE & MANUFACTURING CO., INC. 
30 Rockefeller Plaza, New York 
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PROPOSED WORK 


Ark., Waterloo—Williams Roofing Co., Little 
Rock, plans to rebuild its plant here re- 
cently destroyed by fire. 


Mass., Peabody—-A. ©. Lawrence Leather Co., 
Sawyer St., will soon award the contract 
for alterations and additions to Buildings 
A and Q 


N. J., Bound Brook—Union Carbide & Carbon 
Corp., 30 East 42nd St., New York, N. Y., 
plans to construct a 250x580 ft. factory 
building here for the manufacture of Viny- 
lite. Estimated cost will exceed $1,000,000. 


N. J., New Brunswick—Wallace Laboratories, 
300 Communipaw Ave., Jersey City, N. J., 
will soon award the contract for a 1 and 
2 stary, 150x370 ft. manufacturing plant, 
bolier house, etc., here. Albert Kahn, Inc., 
345 New Center Bldg., Detroit, Mich., Archt. 
and Engr. Estimated cost $500,000. 


0., Ironton—Alpha Portland Cement Co. 
to improve and enlarge its plant 
Estimated cost $250,000. 


plans 
here. 


Ore., Portland—Pennsylvania Salt Co., of 
Washington, Tide Flats, Tacoma, Wash., 
plans to construct an electrolytic chlorate 
plant on N.W. St. Helens Rd., near St. 
Johns bridge. Estimated cost $500,000. 


Pa., Bethleheom—Bethlehem Steel Co.. Bethle- 
hem, plans to construct coke ovens, open 
hearth furnaces and blast furnaces. Esti- 
mated cost will exceed $500,000. 


Tex., Corsicana—City of Corsicana 
construct a municipal gas 
tem and booster station 
cost $400,000. 


plans to 
distributing sys- 
plan’. Estimated 


Tex., Katy—Humble Oil] & Refining Co., 
Humble Bidg., Houston and Baytown; 
Stanolind Oil & Gas Co., and others plan to 
construct a recycling plant for producing 
natural gasoline in the Katy gas fields to 
have a capacity of 200,000,000 cu. ft. a day. 
Estimated cost $2,750,000. 


McAllen—MecCollum Exploration Co., ¢/o 
B. McCollum, Pres., Howston, plans to 
construct a recycling plant in the vicinity 
of McAllen. Estimated cost $450,000. 


Tex., 
J. 


Tex., Texas City—Pan-American Production 
Co., subsidiary of Pan-American Oil & Re- 
fining Co., Texas City, plans to construct a 
recycling plant in the vicinity of Texas 
City. 


G, 
dustries, 
struct 
$40,000. 


Vancouver— Western 
Litd., Lapointe Pier, 
a processing plant. 


Chemical In- 
plans to con- 
Estimated cost 


Ont., Sarnia—Foam Soap Co., Ltd., Valparaiso, 
Md., plans to construct a plant here. 


Que., St. Johns—Kraft Paper Products, Ltd., 
St. Johns, plans to construct an addition to 
its plant here. Estimated cost $50,000. 


Que., St. Johns—Onyx Oil & 
Ltd., plans to construct an addition 
plant here. Estimated cost $40,000. 


Chemical Co., 
to its 
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Current Projects————. ——-——-Cumulative 1940———, 


New England 
Middle Atlantic 


Middle West 
West of Mississippi 
Far West 


Proposed 
Work 
$860 ,000 
14,310,000 
16,575,000 52,270,000 
21,645,000 
31,850,000 
5,490,000 
31,055,000 


Contracts Contracts 


$3,630,000 $121,785,000 $145,776,000 


CONTRACTS AWARDED 


Wilson Dam—Tennessee Valley Author- 
ity, Knoxville, Tenn., has awarded the con- 
tract for design and supervision of con- 
struction for a synthetic ammonia plant to 
Stone & Webster Engineering Corp., 90 
Broad St.. New York, N. Y. Estimated 
cost $6,500,000. 


Clearing—Owens-Illinois Glass Co., Ohio 
Bldg., Toledo, 0., has awarded the contract 
for a warehouse here to Hughes-Foulkrod 
Co., 1505 Race St., Philadelphia, Pa. Esti- 
mated cost $200,000. 


Tll., Wood River—Shell Oil Co., Chicago, 
has awarded the contract for a solvent ex- 
traction plant at Wood River, Ill, to E. B. 
Badger & Sons Co., 75 Pitts St., Boston, 
Mass. Estimated cost $550,000. 


Ala., 


Ind., Charlestown—War Dept., 20th and Con- 
stitution Ave., N. W., Wash., D. C., has 
awarded the contract for the construction 
and operation of a plant for the manufac- 
ture of smokeless powder at the Indiana 
Ordnance Works, to E. I. du Pont de Ne- 
mours & Co., du Pont Bidg., Wilmington, 
Del. Estimated cost $23,000,000. 


La., Jefferson Island—Jefferson Island Salt 
Mining Co., Inc., Columbia Bldg., St. Louis, 
Mo., will reconstruct and reequip its plant 
here. Work will be done by owners under 
supervision of Allen & Garcia Co., 332 
South Michigan Ave., Chicago, Ill.  Esti- 
mated cost will exceed $40,000. 


Md., Elkton—-National Fireworks Co., West 
Hanover, Mass., has awarded the contract 
for reconstructing its factory building here 
to Foundation Co., 120 Liberty St., New 
York, N. Y. Estimated cost will exceed 
$40,000. 


Mo., St. Louis—Monsanto Chemical Co., 1700 
South Second St., has awarded the contract 
for an addition to its plant at 1728 South 
Third St., St. Louis, to Fruin-Colnon Con- 
tracting Co., 408 Olive St., St. Louis. Esti- 
mated cost including equipment $40,000. 


N. H., MNashua—Johns-Manville 
Bridge St., has awarded the contract for a 
1 and 2 story, 50x640 ft. warehouse to 
George Belanger & Son, Inc., 308 Main St., 
Nashua. Estimated cost will exceed $200,000. 


N. J., Bound Brook—Bakelite Corp., River 
Rd., has awarded the contract for a factory 
and warehouse to Turner Construction Co., 
420 Lexington Ave... New York. N. Y. 
Estimated cost will exceed $150,000. 


Corp., 40 


N. J., Gloucester—Sherwin-Williams Co., Glou- 
cester, has awarded the contract for 50x195 
ft. and 28x180 ft. factory buildings here to 
H. E. Baton, Inc., 1713 Sansome St... Phila- 
delphia, Pa. Estimated cost $50,000. 


N. M., Deming—Newell-Pitt Corp., 1016 Suis- 
man St.. (North Five), Pittsburgh, Pa., will 
construct a 400-ton manganese mill at Lake 
Valley and a 500-ton mill at Deming with 
its own forces. Estimated cost $500,000. 


N. Y¥.,. Niagara Falls—National Carbon, Inc.. 
Highland Ave.. Niagara Falls, has awarded 
the contract for a 1 story, 7T0x400 ft. fac- 
tory to DeHamel Construction Co., Citizens 
Bldg., Cleveland, 0. Estimated cost $100,000. 
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0., Akron—General Tire & Rubber Co., 1708 
East Market St., has awarded the contract 
for a 4 story factory and warehouse addi- 
tion to Carmichael Construction Co., 148 
East Miller St., Akron. Estimated cost 
$300,000. 


0., East Liverpool—Hall China Co., East 
Liverpool, has awarded the contract for a 
160x180 ft. addition to its plant to Potters 
Lumber Co., East Liverpool. Estimated 
cost $40,000, 


0., Sandusky—War Dept., 20th and Constitu- 
tion Ave., N. W., Wash., D. C., has awarded 
the contract for the construction and opera- 
tion of TNT and DNT plant, to be known 
as Plumb Brook Ordnance Plant, Sandusky 
Bay, to Trojan Powder Co., Hunsicker Bldg., 
Allentown, Pa. Estimated cost $10,725,000. 


Pa., Bethlehem—-Air Reduction Co., 60 East 
42nd St., New York, N. Y., has awarded 
the contract for an oxygen plant here to 
E. C. Machin Co., Commonwealth Bldg., 
Allentown. Estimated cost $100,000. 


Pa., Cranberry—F. Arthur Johnson, Kane, and 
0. Breene, Oil City, will construct pres- 
sure plants in Cranberry Township. Work 
will be done by day labor and separate con- 
tracts. Estimated cost will exceed $75,000. 


Pa., Pittsburgh—Prest-O-Lite Co., Inc., Me- 
Kees Rocks, Pa., has awarded the contract 
for a 1 story hydrogen building to B. A. 
Groah Construction Co., 847 West North 
Ave., N. 8. 


Tenn., Milan—War Dept., 20th and Constitu- 
tion Ave., N. W., Wash., D. C., has awarded 
the contract for an ammunition loading plant 
at Wolf Creek Ordnance plant on 21,000 
acre site near here, to Procter & Gamble 
Defense Corp., Gwynne Bldg., Cincinnati, 
0. Estimated cost $15,000,000. 


Tex., Aransas Pass—United Carbon Co., Union 
Bldg., Charlestown, W. Va., will construct 
an additional unit at its carbon black plant 
here. Work will be done by owner. Esti- 
mated cost $300,000. 


Tex., Edinburg—Gulf States Oil Co., c/o P. 
Kyser, Pres., will construct a 36,000,000 cu. 
ft. daily capacity gas distillate recycling 
plant in this area. Work will be done by 
force account and subcontract. Estimated 
cost $225,000. 


Utah Oil 
construct a 
Work 


Utah, Jensen—Equity Oil Corp., 
Bldg., Salt Lake City, will 
1,000 bbl. capacity oil refinery here. 
will be done by day labor. 


W. Va., Alloy—Electro-Metallurgical Co., Al- 
loy, has awarded the contract for the con- 
struction of a plant to Hughes-Foulkrod Co., 
1505 Race St., Philadelphia, Pa. Estimated 
cost will exceed $50,000. 


Ont., Hamilton—Canadian Liquid Air Co., Ltd., 
18 Boler St., Toronto, has awarded the con- 
tract for reconstructing its factory to A. E. 
Rule, 100 Humbercrest St., Toronto. Esti- 
mated cost $40,000. 

Sask., Regina—-Department of National De- 

fence, Ottawa, Ont., has awarded the con- 

tract for the construction of an explosives 
building here to Bird Construction Co., Ltd., 

Seventh <Ave., Regina. Estimated cost 

$50,000. 
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